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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 
(57)Abstract: 

PURPOSE: To provide a semiconductor device with such advantages as the 
memory writing, erasure, and reading characteristics of DRAM and flash 
EEPROM. 

CONSTITUTION: A capacitance part 10 and an electrode 6 are provided on 
a semiconductor substrate 1. Two storage regions 11a and lib of 
conduction carrier are provided at the capacitance part 10. A first barrier 
region 14 in A multiple tunnel structure is formed between the storage 
regions 1 1a and 11b and a second barrier region 15 is provided among the 
storage regions 11a and lib, the semiconductor substrate 1 , and an 
electrode 6. The first barrier region 14 consists of two tunnel barrier walls 
13a and 13b and a low-barrier wall region 12 between the walls. When 
utilizing polarization characteristics as a memory by moving a conduction 
carrier between the storage regions 11a and 1 lb, the travel probability of 
the conduction carrier is extremely high at a high voltage and the travel 
probability of conduction carrier becomes small synergistically at a high 
voltage, thus achieving the advantages of both DRAM and flash EEPROM. 
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^©iSSi5S.o'-e©r5©^«fl^a*s©±tcM ^ r jfj^g? n 
40 sci%#m<!:-rs*39«:^a©»js:^. 

[ii3R:^3 6] i«*]12 3. 2 4. 2 5. 2 6. 2 

7. 2 8. 2 9Xta3 0iatg©*jSft$ls©Sias:&ffi«: 
±iBm 1 »sttsm», D R AM^* y -fejuogiass 

±iaiEr23»SttSmi3:> DRAMp<*y-b^U©7"l — h 

±iBe^+ f y r^mm\t. iissa^s i u - h ^ 

so 



[if ^ 3 8 ] n^m 2 8 u^omm^ms(om&ij 

item 1 i^';=3>*it»-c«fi£$nrfc 
*). 

^ < <!: *>C»-rn*'©jKffii%^f ^ C <b =&!ma<!:-r -5 

m^msQ] nmm2Q, 27. 28. 29. 3 

0. 3 1. 32. 33. 34. 35. 36, 37X»3 

[ 4 0 ] nmrn 3 9 1 e«®*3i>«:^s®85S:*r 
±faaf iSJi 5r jfja^ -axfisu^'fi^iDi^j^fiS-r exfi 

[ft^:®4 1] S«^^2 6, 2 7. 2 8. 2 9. 3 
0. 3 1. 32. 33. 34, 35, 36. 37X«3 

mjsaiSgMMf (D+s-f-^ifcAHaa^ n^imtt^K© 
[f«5f?Ji 4 2 } mm 2 7 x« 2 8 f Btt©^i^tt:$ia 

[ if 3j<Ji 4 3] 18*^ 3 5 tB«S®¥«(*^S©$!{3t:^ 



C5) 1$ig¥8-3 196 0 

8 

^Xfii. 

±K:±fB-y- hmffii^ar-sss^M^ii^-rsxei. 
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a. J^fiS;3tlA:tt-&)l©^%BffM-r€.g|5^?:«Lr-etl 
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[Slili:©*iJffl»SF] t&?Riaitm€:Wr5 
[0002] 

[«£*©««] 0 . ^mi^^mh^xmm.<DiEm-r 

^.^g (l-^t)KI)S*«ft^-=ty ) © — 3iL. -CORAM 
(Dynamic Random Access Manory)**l£<fl6fflS*aTI/> 
40 f^fl^Aj:DRAM©m{4ialf.^^ B 
1 <@©SaSai I <i©:x -r 9^ > i/MO S CMetal-Oxl 
de-Semiconductor) FET*^?)^'?. jStRStlA:^ * 'J 

•b-iuossgacc^x. 6nfcm#©«giK:>i*fr.^smE 

^b*-;; \-U*^hfi^i'}im^(D "0" *^<,H3: "1" i 

oxw.'omtctvBmf-i'^m^tii-r, dram© 
ait f"- f «m«s*^ s ii»^«:?B^frL*^o*i3» 
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TT^-^^^t^j^EEPROMCElectricany Erasable Pro 
grammable Read Only Memory) tj:^i)^$>^o {^&^'^J:y 

v^V V (Stacked Qate)1f jSO 1 HOMO S F E T 
MOSFET<DU^li<iia<br. f^-d^^lBtiT^o f 

EnJUUtTF-NCFowler-Nordheim) V > ^ 

-hifC^Xr^o v'-^com^^t. ±iB<ttiilD5[^cDiS 

ta^. •7^-;^^>'^EEPROMJ*DRAM<Dl3l?^»;:7U 

[0 004] -ecDflfe(7>:p»^-;^^y iOrNV-DR 
AM (Non-Volatile DRAM) ifih^ . f^^W^cNV-DR 

Xi^fc \ M<OM¥ S (Metal -Ferrodi electric-Semi conduct 
or) FET*>63&D, CCD?aSmf*l)iCD>f :^>43^fiiCDtt 

.^^mw^Efijjii-r'Sf^^^cfcO^fL^-ti^cir. i^M 

F S F E TOb ^l^fii^^^f'-- ^^IBtg-r -6 t)<D3j)S^ 
6o */c. mtf«FBB^4 - 9 7 5 6 4-^^$RtCg87nS 

- D RAmt^^m<o^ ^ mk^cx^ *:Heqcct^:7^»% 

^X^^iA. DRAM<!:|5l«CC®«K*UU-C*S/c 
[0 005] 

(a) \)KAU^i^r>XVzf-jly:xEEPKOU\iCm 

(b) mmc. 'DRAmch'oXy'yyiy^xEEPK 

ouix.m^m^.ti,x 1 o^coH ( i o^«sm± • x 
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vi)>h± ivomKmmi^xmmi t^mio-''' k/ 
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(lft<^SES5H<?:)A#?WW3:±fB (C) <b 

isii; r&o. ie*e«]cc±fB (o 
^) p 

40 [0011] tl±<Dcfc^tc. ffijffiWi^c h>*;i/P^S«. 

ilBSf^l^ (A) ASl^Ji (B) i (C) OD^^riS 
/cUrti-S:^»^ttcD*3l*ty-^U*>#ffiLi^3:l^ DR 
A M tHur^'55^ce6x-^ iS^ ttl b (7)Scc y 

50 gS^5?^HJL*5±<tf3&toti^S:C^ii-^rfc-5£B#ra (l^:b»9) 
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[0 0 12]— y^yiys>.EEPROMtj:^{tmm 

^^WLi^i 0' 1 0' Einmcmm^ti^o ttc. 

i£; L r 7=^- ^Si^^R WiSccg-r ^ B#r^ t^-^o d r 
i^^^am^nrm^^m i o M»*5^o'ii i o mm 
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T(,cmi.^^m^(fcm^^ti^WL i o onm&rF(ommt 

llffl±:^+^3^«c^a^/h5<^Co'CU$^«I^. FETi 

ft ^ ctf)mii>xmmtj:ct. s:j^^^(Dm\.>ttm^^\^> 
m^^MmcW'ox±ME'f^>^m(ommf)m< 

[0015] -Ij. mm^4 - 9 7 5 6 4^i^accia3 
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im(Oh>^JVm^f>^W&LXl>^a 
MAEt^U. 4eV«b3. 2e V(DIl-:><Dm^<om^ 

mLtc. mm^^fb. mvm^'r^mmo^xiit^^rj:^)^ 
fi^ (c) (D) ^i^iBf^cm-rccb^i^a^TEif-c 
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ROM(tc5t^i^fie<Dwm^:o^^(D h >^-^)\ymmtiCBm 

EEPROMil^HS. ±iE{2:Ai<D^mW^mxiftm:km 
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vS/c-rci*)EitrA»^. (c) s^>^ (D) 

02 3&c*U«»&$Il*(^i^i*fS:*<DiBffl«:fc^3n^ 

«?iJ^|i]D6nm*5j:J:>'3nm<b-r^<b. r£14fli|l{3&^g*> 
iJ>3^cCl/i2o*5ti«3o(Di&&"C*>-?'n-en2 4 nmfc 

fib. m^(Dmmmmt:^h(>cm<.K m&$>^\.>\mi>m 
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J^r.5ji2»Stt*iiE>-e©-y- ht6#M« 1 0 n mm&t 

[0016] *^H^cDSefj(i. ffi?seS:^r^5£*»oi« 
ji«:ltf Relate *> u < w*jiffl;&?f ^^^ft^gfe<J:o* 

m^. ii>^c < i *>JiiBSft= (A) Riy^ (c) immicm 

fcL. j:*)0iL<ifi-^X<Dmn- (A) ~ (D) ^Wl 

B#{c?i/c-rc<h*s-c#.2)¥»i*^*';^a*sJ:yf-e©S{ lo 

[0017] 

M*/M/ r tf iSMJ^*^ f 'J T * a A 3 •» S C i 

[0018] :B:«tw«:W5^5i 1 (DmM(Dmcfc^mit. 
'jr*»ia-rsfc«t>©^^t< ife— o©ei^+ 

+ TgfigEgP*. •»> T©i^«l«:*f L-Cteia*-^ 20 

< i 4>— + 'J T© h D > d^K^ Saifi 
imW£:^^A'^-WiSV^mt^'Ptji < t 4> 20© h > 

J: ^ «:«fiSL'/c4>©-c&^>o 

[0019] if5t?J12©^Ba©^D/t^ia«, fS*li 1 

iets©*®<*iig«c*j(,i'r. ±iae®+ 1- «; TBtJSSPfc 
iBt9:3nsa?ja«J«©i^?:i-3iL. mmmmo^mw. 
^2-z>fri>. -e-ur. ±ia2o©®SMJ^©^-^— 
©*.±fs^'fih>*JHt3§4^b, imit^m.h>^}v 

[0 020] IS*:® 3©^B^©^Dfc#^l9:«. iS^ii i 
ia«s©*^f*$IS«:*jt>-r. ±ie{£»+ 1- y r^MJasw: 
iBi9:sn«Bfja««j©<fflS*2oiL. Piii^JS©<i» 4o 

^3r>tf?,. ^L-r. < <!: fc±ia§l?M^Itl!(©M 

[0 02 1 ] i«^^4®^B^©^Dfc#l3«. ii^^3 
iBl!$©^|4^(*^g«c tei^-r . ±IBSS?M«teS©s:t^ic*f 

^ffi i i3;s>pffflij©ffiKB!rs-r h 2 ■^(ommmm^ . 

[0 022] lfl*]«5©^BJ©^C:te^lS{*. 19*:* 

1. 2. 3X»4i2*S©^|i3W*$ia(Cfet,»r. ±IB^* 50 
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© h >4^^HSSiS©^ ^— :^© h >*Jl'KM*»?)©AlifiK 
J:^K:t»fi£L/ifc4>©-C**. 

[0023] W^^e ©^?3©»D/c#®«. i«*Ji5 

[0024] m^m7 ammo:>mC'fc^mu. m^m5 
X(*6ia«£©*«i*3^scc*jt^r. ±gB^«h>^ji/« 

[0025] 8 ©»??©» iS^^s 

:j?.«4iBi£©#*^^gcc*}(,^r> ±iBe*+*yTB? 
igg|5rt«:. "jrtt*&iS*i9:Wfc4>©-e*.S. 
[0026] il:^9 ©»Bj®»i;/c#®W. n^OM 
1 , 2 . 3 JliJ 4 ialS©*^fi:J^gfC*5(,»-C , ±fBG^ 
+ + 'J TBf jagi54¥«f*S«©±{CJf^KS 0 . _hiB*ii^ 

1- y TBtSSgRiCSr S 1 0©V -X- • K U >$IJD{<h , 
±iae^+ f 'J rB?iag|5©±«CfJfiS3n:fc1iffii 
5fe©if-5. -e-Ot:. ±fBe^++ yrBf)S5SI5€r. ^ 

* y sui o-c«sefet--5> J: ^{cmfisufct©-c*6. 
[0027] m^m 1 o©^i8©^i;it^ia:«. is^^i 
1. 2. 3X«4ga4S©i|^3S^*SliBK:te(<»t:, ±fBfi« 
+ ■1' yrBT-jSas^^^ftttMoiccjfML.. ±fa{5«+ 
+ y TBi'iasikDwssf* ia©T:&K:t9:w e>nfc 2 o© v - 
;^ • K u -f i^mi&t . ±fae^+ ♦ y r9fmm>±'<cm 

ib[e^+ + y T»j®gi5%> y spi orater 4<t ^ 

(C«^bft:4>©r*)-5,. 

[0 028 ] iS*:^ 1 1 (D^m(Dmctc^mt, 11*^ 

2 iais©¥^^*i^g«:*Jur . ±fBfEii+ -t- y ratMSR 

?r^««:SK©±«:j]5^L.. ±ia^»SS©«®^^ 

{cjgfijcsniiJ* < i siJ*i±fBe«+ ^ y rsfiKsptc 

«-r.5>l-:>©V-:^ • KU-r>M«<i. ±fBe3l=^^+y 

*L-c. ±gae3i++ yTBf)8g|5©fi^5afiI««:^?^5Ef s 
yTS(c»iss-i*t:tSfR©fEit. jaa^tf^o: 
^«:«^l//cfc©-c*>5. 

[0029] 1 2 ©^w©mDfc#®tt> n^m 

3X«4iB«s©*^»^g{cfei,^-c, ±fBe^=^^ + yr 

B?iag|5?:iii^ftS«©±{Cj^fiKL.. ±i2*^«:Sffi©« 

t^. ^L-c. ±iBe^+ -f y T^Si5©F«3gi5-c±iae 
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[0 0 3 0] W3}<:s 1 3(D^m(omcfc^^9iitt. m^m 

[003 1 ] m^m 1 4©%H^cD»G/c#i3^i. n^m 

3X«4iB48cD*^^^^cc:foi^r. iiae^^i-yT 
STigEaP4^^f*»«cD±tcjf$^ u . ±iBe^=^ f y r a? 
m9i^(mmi^iS:(or:^(fcm^^tifc 2 v • k u 

^iB 5 ti^m^^cMm ^ rtf facDf aie. jika^tf ^ o: 

[003 2] 1 5<omM(omofcm9t\tt. 

10, 1 3X1*1 4gatso^HS<*^s^c*5c^r. ±fa2 

ezi^i^yTBtjasp<tBfT^cDr^^^^>-:>-cff^^u. ±iB 

<7)Hiiffi^rar/dgij$p^c7j):>o±iBrBi^.^D^js <fc «3 4>»< m 
f&:^titifcmmmmmt. ±fB»^MWM?Jpe>y-x • 
F u -< >mm(tcm^mmi^mm±('cwc^i^tifc^- f *s 

(ot^^o ^ur. ±fay-- hm^^ilB+t' VTWJS 

[003 3] 1 6 CD^HJCD^ D/c#©ti. ifsK^ 

1. 2. 3X»4fBi60^«<*^g«:*Ji.>r. ±gB** 

ft^S^DRAM^-t y-fe;u<b-r6o ^ur. ±iae^ 

+ 1' y TBT/SgB^±iBD R AM^ y -fe;KOgMmffi<b 

:fi^-hnmt(Dmic:ftWLL. y^ygi5£or«ee-r€> 
[0034] ii^:® 1 7 (Dmn<Dmofc^$SLiit. m>m 

1.2,3. 4. 5. 6.7.8.9.10.11.1 

2Xiiti 3fatso*2g<*=^^(c4oi^r. iiBfE^^i-y 

rB?)aSBOF>^^^H©ll*S i 0 2 ©SJ^-Cli^l/. ± 

[0 0 3 5 ] m^^m 1 8<D^0«<7:)iso/c^ist*. is^j^Ji 
1,2.3.4.5.6.7,8.9.10.11.1 

2X«1 3iB3S(7)***»^^BCC*$C^-C. ilBl^^+i-y 
TBrjagPO F>4^;Htll^S i 3 N4 (DMB^mfSLL. 

±iBe^+ y T9}mim9mm.immmmmm^. 

[0036] 1 9CD^IB(D»Dfc#®«. tiJjtJi 
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1 4X«1 5iB*8<D*^ft^fiCC*Jl>r. ±iBe«+ + 

[0 0 3 7 ] fs*iM2 ocD^momofc^m. rn^rn 

1.2.3,4.5.6.7.8.9.10.11.1 

2X^*1 3fats©^®tt^ig^c*5i^T. itae^+i-y 

TRfiSgPCD h>^JH^M^A 1 A sO^M-ClS^L/. ± 

A s (omm^m^sc l /c 4> cd-c * ^ « 

10 [0 03 8] ff3}cJS2 1 co^?«<DmD/c^l8:t3:. 

1. 2. 3. 4, 5. 6.7.8.9. 10. 11, 1 

2X{ti 3fa4£<D^2gf*^scc*5i^r. ±%Emm^^'} 
rfnrMsm h >^jmm^ g a a i a s (DmmvmfS, 

[0039] fi*:^2 2(Dmm(Dmofc^im. tmm 

1. 2. 3. 4. 5. 6.7.8.9.10.11.1 

2x«i siBiso^^ft^stcfcc^T. ita^^+i- y 
rK'®gpcDh>:^;i/©ii*s i 02 omim^mf&L. Ji 
20 iaeai^ ^ y TB?jagpoB?)a«iiS5^o'ffiisiM«ii§s^ s i 

[0040] ii^ii 2 3 <Dm^<omctc^mftt. mmm 

1.2.3. 4. 5. 6.7.8.9,10.11.1 
2X«1 3falg<D^^ft^gCC:teliT. ilBezg^^ V 

[004 1 ] m>m2 4<D^m(omcfc^mt. m>^m 

1. 2. 3. 4. 5. 6. 7. 8. 9, 1 0. 1 1. 1 
30 2X« 1 3fBt8(D*«i*^a^C*5C^T. ilBG^^^^ y 

rBTjagR<D h >;^;n^ii^ s i omm^mf&L, ±iae 
i- y T»jaa5co8?^g«i^o'ffii«MMtis^ s i g e 

[004 2] rt*JI2 5CDj%0^CDmD/c^ia«. li^iB 
1.2.3.4.5.6.7.8.9.10.11.1 
2X«1 3fB«8(D^HS<*$gacc*jC^r. iiB^sSt^t^y 

[0 0 4 3] m^m2e(Dm^(omcfc^$m. mim 
m^m^ tm2 m^i^mi t (om^m^mf)^ ^rj:^&m 

tox. ±fae2i+f yTBfMii?:?fj^*rsxigcc. e 

gs++ yrcD^m^turjsts^^^ 

m&^w-r -611 1 i&mB^mf&'ri>xmt . ±ia^ i m 

50 ^mi.^:x^^^)i^'-miiLimr^m2mmm^jimir^x 
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'} < t fec»-rn*> 1 ooxsTw. m i simttsu 

[0044] 7 ©^BJ®aDA:#®«> If*:® 

[0045] g«*3S2 8Cr)^BJ©»Dfc#l9:». li^^l 

2 6 ieis®¥®»iia©s?ji*S(cfci>r . iian i $6 
ts:\<>im.m^w^iSi.\y. ±simzwm^Brs.ti>iM-c 

6 K . ±iBi^ 2 iieiisB(o±«:fiis=^ r <oms,ifi'^ 

Xgi. ±iSll2|tji5ScO±{ClS3«fi«a<!:0-ce«+ 

[0 04 6 ] 9©|«Bg©WD:fc^iaW. SS^^ 

2 8lsiS©^®{*^g©if3S:3^5*«:*5(,»-c. ±ieSI 1 «5 

i^)l©ffJ^X?i ck <3 ^ikVt^-0±Bm 2 ^SgP«®JKfiSX 
SJ: 0 fJ4cezi+ -I- 'J r©^?!S5rJf$RS;-r •SXS^riait 30 

[0 047 ] 3 0 (DmM<DmCtc^miit, iSStii 

2 9iB$g©¥J§»i^S©SS)i*^«:*jt^-C. ±IBfc^+ 
<J T©«*&aS* , J:iB» 1 irj'SlBRyfll 2 B?5a»© ^ 

[0 048] m^m 3 1 ©^B^©»D/t^s«. nmm 

[0049] iS*^ 3 2 ©^W©3lCfc#l8«. li*^ 40 

2 8iB«S©¥^f*^a©S!{)»7^tt«i:*j(,^r. ±iBII3te 

i^ji©±«:±iem 1 f(}im*^hm3i^mmK.mi>m-^m 
*j^)S-r.5xg*itts:i5ttfo-c> aia©e3i++ yrB? 

lie ^ffJiiS-r * :^-c*> 5 , 
[0 05 0 ] n^m 3 3 ©^Bjc^Dfc^iaw. i**^ 

26, 27. 28. 29. 30, 3 1 Xt* 3 2 gBtS©^^ 

m-r^i&mm^Bmt^TM-cit. 20© h y^imm 
[005 1 ] «*iS3 4<o^m<omcfc^mt. nt^m so 
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26, 2 7. 28. 29, 30, 3 1, 3 2X«33iB 

/clO©V-X • V \y<>mmV$>t) . ±iB<E^^+'J 
r»jgJl«:*3ii*S«SC/±iBl-5©y-y^ • FU-f> 

[0 05 2] i^*:^3 5©^ia©a}Dfc^ia:». it*:® 
23. 24. 25. 26. 27. 28. 293?.«30iB 

M*. *^<*s^y^*^i^*s«©«ffi«iiEk:Bif:£©ra 

Pi*fc-prm3n/c2-:?oy-X • K U-T >?I^<!:-r 

[0053] 183}?^ 3 6©«IB©»i;?c#SW. Wm 

23, 24. 25. 26, 27. 28, 29Xfi30iB 

48<D#^t*ils©^i§:&ffi(ctot,>r. ±gami«msi5 

tt*DRAMjt*yH2Jl/©^Smfiiil/. ±fB»2SSS 

h ©fflK jgfiS-r s^sr * 

[0 054] 11*113 7 ©^?§©i8D/c^lR;«. it*ni 

2 7 lBiS©*«tt:^g©S«j&:&ftK:*iii-c. iiamil? 

[0 05 5] w*ii3 8©^B^©i»D/c#m«> n-^m 

2 8 fB*S©^f*SgS©S{)S7?iSCc4B(,>-r . ±1311 1 « 

1 m.mm ^nm-r i> xii-c« > m i ^mttgm©*^^ 
)&< <i:fci,»-rti*:>©sjiffi^tf ^:?5a-c*-s. 

[0 056] IS*:® 3 9<D^m<omCfc^mt. f«*31 
26. 27. 2 8. 29. 3 0. 3 1. 3 2. 33. 3 
4, 35. 36. 37XW38 fa$g©*^ft^a©^at 

:&^tc*ji,»-r. ±feB?«iB*j^^-rsx^iyfiSKigjB 

[0 057] ii*^4 0©i%B§©iiD/c^©«. it*ii 

3 9ia*£©*^#Kg©ii{3»:&^cc*ii»-c. iiaBtja® 
=&?f5fiS-r*x8Riyffiifiiii)s&jgfiJcTsxs-c«. 

[0 058] i«*^4 1 ©^?g©mD/c^S«. IS*]! 
26. 27, 28, 29. 30, 3 1, 32, 33. 3 
4. 3 5. 3 6. 3 7X1*3 8iB«£©*iS»Sg©«ji 

:^ffi{cte(,^r. iiaifiaii^jfJfiS-rsxfiRowiiJi 
«:ffjfiK-r-sxm-c«. i^y3>**ssji*ffJfiKL. ±ia 
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[005 9] if#a4 2(DI^?5CDmi;/t^lS:ti. iS*^ 
[006 0] it*ii 4 3 ©^BgtD^D/c^iaii, li^ii 10 

tifcS^B<D-:ar©i«si5K:i®S(*«*> e. jq: wm^j^js 
i^*j^fiS-rax?i<b, ±fe>'^•^f->'^b^nfc1g^@. 

M?:«S-rSXfii, i!>^j:< i*>±le>'^•^->{bSn^: 
«-^Jl©— SP. (SiJiiRD^^j:< <!:*>±f2y- htfei^© 20 

iMfj'r3i->©aA*tT-:.T:±ffiSv-;^ • 

[006 1 ] if*:i®4 4<DmM<Dmctc^mt. m^m 

3 5IBlS©^«:^S©i!iS^ffiK:tei»r. ±gBe«=^^ 

ita^ja© 5 %^M-r .sgiJ^^M L-c -ent(^'f©gi5^?r 
i^s-rsxfiii ±fBxs^cJ:o>'^•5f->'^b3nyt1t•& 30 

^©jifffliJgRic^iife^*^*^ 6 Jtc ^ffliJM>&0)S;-r 6Xfi i , 
±fB#fflijii©iBij7?©*^fl:«®±{cy- hmmm^B^ 

-rsxgi, ::i>^c< <^:^>±lB>'^•^'->'fb^nfca^)l© 
-as. mm^i^'J^fj: < t €>±iBy- f *6i^ji©-gi5i -e 
©±:^«cte»-r saisis £ ^rn-TJ: ^(,cj<^-:^>ifr 
i>xmt. ±l^>'^•:Sf-->^^^n:fcy- hmffiSiy'-?-© 
T:j?©a^)i%-7;^i'iL'-c. ^mi^&^<^^'^'( * 
>©aA*tTo -r ±fBS V • K u ^m^iBf&t 40 

[0 06 2] 

[i'fffl] W±©fllfiSX{*^S(cJ:0, Sf«*3i©^Bj-c 

«. iaT©<fc^^f['p«*W6nSo 

[006 3] iS*^ 1 ©^BJ-c». + U TWMSP 

1- TR?jag|5©Wil$U^?r«5STS^miilS©^S 

i^^fijfflLT. ^m.mimisi'i^&m^^ ')r COW'S 
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■c, + 'jr©^ift3!)iMw$n2>. ufci}i',x, m 
#R©»ir3i*. ?w*©/c«&©miE»fi<-c?^i&'. iSc^fi 

[0064] — ^. e®+ ♦ ') rammmmicu^Lx 

[006 5 ] if 2 ©fgajf ±fBfS^:Bi 1 ©fEHj 
©ffffl^rffiJ? b Ji*^ . + i; r BfjSg|5^©)SIJl 

*iSi{)-c w < * 0 . S!tii!ffl*-oaiS[a:©iSv>*3ii*«a% 

[0066] 3 (D?kmx{t. BM^ + TBfiagP 

(C 2 o©B? ja^^*JfgfiS 3 C © 2 o©af iS^^® Iffl 

s©-c. 1. r*i??:fe-r€>sf«^ii!t©^{bcc{*^ 
^ffi!|^©^^b* wffl or , n^m 1 ©^i8©f^ffl3!>sf# 

[0067] if*:S4©^BJ-c{i. Ig*li3 ©^B^Of'P 

mrcim I ^ i^M^s^-c^^ $ n -c t, > s ©r . i ^ ^ fc^Bt 
ja«j^{cj»A$4a/ceis+ f 'J Tit. c<Dmmmm^m 

[006 8 ] «3^]15. 6&0'7©^HJ-r?{3:. ^fi I- > 

filtliMi9!(-CAS4iS<tJS»fi©&tiAnJ«-S:-r-5. 

T. e^i^ + 'J rBtiagp{cE[jJn$nss)i*s-^©<gi,> 
e«rij iAjro^ «$8©»*3A«.. r«*©fc&©®BE 

CifCiO. '(l«Itt*«3 6«C|S]±L. 

[006 9] n^m 8 ©^Hj-c«. e«+ -f r stiiisis 

[0070] nim 9 1 0 ©iEBgt?«. ^i^^^^^g 

i)\ m^mcm-ix^-'ito^mm^^tfioiwcir^'om 

^7mmm\W0W^X^\.^y "7 ~j '>^EEPROMiL 
■cmf ^CiCCJS^.. #tciss?^9©^?g-c«> 1-3 
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[0 0 7 1 ] m^m 1 1 ~ 1 4 (D^mvit, tstt piti^c 
[0072] it^Ji 1 5 (D^m-cit. ^m=^ + tb?® 

gP^rffi^fciBlSfflM I SFET(DffliJ:^ (X«Wffl>J:^) CC 

©SlSS^r^S < L fciS^fC X - •:f^m.mn± $ 10 
n-S. -e-CDI^. IBISfflMI SFETiilil?fflMI SFE 

■5*i^«:®L/)t«iS<!:!iS:4. 
[0 0 7 3 ] 1 6©|%Bj-f 

[0074] 1 7~2 5<DJ%BJ-ctt. y 20 

;Hf jg* * ©it^feSdJ^e. n ^. 
[0 07 5] rt*]«2 6. 2 7. 2 8 ©:&;SK: J: . * 
n-etiff^ffli. 2. 4©»W(c*fjs-ri¥^ii«*« 

[0 07 6] mcm.zQ'^z i©:&ffiK:j;t). 

[0 07 7 ] it^^3 2®:firffiK:j:0. tll#ROS*ji 3o 

[0 0 7 8 ] iS^]13 3©:Sr&(c.j:9. 

[0 0 7 9 ] w^3 4X«3 5©:^riStcj;»)> -en-e 
n±§3sf*319 . 1 0 am^Vim^'.Lfc-y -7 E E 

[0 0 8 0 ] if^JlS ^(DljmvcJfiK) . f»#Iil 5©|% 
HJ{C*tIc;rs:^»l6t4©DRAM;rf*y42;i'*i}gRR3n 40 

[008 1 ] l**«3 7©:^ffi(CJ:*) . a£C»itei^)lA5S 

[ 0 0 8 2 ] Ii3}<:53 8X«3 9©:/3ffik:J;<5, ^jSH 

[0083] M*]14 0X«4 IC^^SfCiO, h 

> ym^^'ur^ m s SM©¥-its*ii6)±-r 

S©-C. it#4C«i!Sh>*y>i'*tT*3-l±'S©{CjSL/fcl« 
jgi^CS. 50 
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[0 0 84] »*II4 2©:)^fe{Cj:»). 0'&h>^)i'm 
[0 08 5] ii*li4 3. 4 4 ©:&&«: J: 0 . T'-rXii 

- :?'^©^tt,>*^«:iia*siSi >^a:f ji^tss ti.s c 

[0086] 

[JIJfi0i!] *^?«©SeSfet^«C-Pt>-C|ftBj-rS. 

[0 08 7] (^i^ife^n) *-r> miijfewc-oc^ 

r. 111(a). (b), 132(a). (b).03S 
[ 0 0 8 8 ] S 1 ( a ) » 1 Hifi^aiKlJrSlgfK© h 

> ^util^^-r s i|^«#^g©«Ji*^-r ^t? * 

0. mi (b) {Ste^S©m-?^iHf->i'-fJl'X;r^;l/^- 
©»^*iji-r«Se0-C*S. 01 (a) . (b) (Cfel* 

1 <bSS6i©ra{C. 2o©SSgpiO. 10 (e*+ 

«i*S«©ftb«3(cm®<!:bt:«>J:l>. 

«1 ?:1§tiS-r^^Ji«<*iLt:. Si£(i^©Ge. GaA 
s^©i|i^»*^U-CfeJ:t,i. SSSSPl 0«. 

+ ^ y rifimmsst/ticmfS. s nyt 2 o©B?®^i^ 1 1 

a. 1 1 bi. ^nmmmi 1 a. 1 1 b ©ra«:/^^E•r 

1 raHMJ^ 1 4 <b. ifa-SBtM^^ 1 1 a. lib 
(Om 1 ISIMMJS 1 4 {CBtSrSMi^tlfilTSffiCCBtSL 
■CiS:W6tl/c3-:>©^2PSM*I^l 5. 1 5 

/c/cO. C©«?!|-C«. 0*tti*©^2»ll«J|?l 5 
«> SSSSPIO, 1 OtcJrori^SnriiS. 36> 

±iBii 1 mmmt^ 1 4 ^fimmm 1 1 a , 1 1 

b«:HS•r•5 2-^©^>;^J^K^SIl 3 a. 13bi. 

Sh>^;u»igi 3 a. 1 3 b^©ra^c/^g:$n/c^£ra 
tfc. **©m2»iiMiSi 5tca. e*+ + yT 

«*&iS7*sjgfi£$n-Cl-^S. 
[0 08 9] ccr. 01 (b) (c^-rj:5«:. 
J^l 1 a. 11 bB> SI^2PIM^JS1 5*Jj:0-h>;^ 
JHS|lil3a. 1 3 b J:i3 ^>^^•^^<^>i^^.J^x*;^+- 
^©rtSWce^mT-^HDiitoSCi^SoJtecc^BS 
Snri^-S. */c. ffiKlt^JlSl 24>. 02Bli$U^l 
5*jJ:iyf h>;*-;URfSl 3 a. 1 3 b i*) 

h>:^^l'PIMl 3a. 1 3 b». Bf«fH^l 1 a. 

1 1 b<fc«)4>AE t/cW;^^C>m^4<f->i^+JUx^jU 
+*-«:WTS4i;^ilt14©*JStt. ^iffii^ft. t£\,>um 

S&ijs h>*;l/»gl 3 a. 1 3 bBS i 02 0-C«fiS 
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^ti, fffmmmi i a. 1 1 hRzfi&mmmmi 2«t 

w. ia«iti5^a)^2Piii«i^i 5?r«^-r^.s i 02 
■5. c®e^+ + ';rfli*&?S7«. ^fi«pi oortSB^c 

sit Sig^fctd:. II 2 mmm^ 15, h > ^ .(V^M 1 3 
a. 13b, f^Mm^l 1 a. 1 1 b<Dt,>-rtl*>. ^cl» 

C 0 0 9 0 ] 0 1 ( b ) K:^rWIt?«. 1^2 W^tlJlS 1 

6#s*gi5 1 0 3 n So c ®*a«#$i 20 

g©«ffl*, e^m^ttit]a^«i 1 afcctcxi 1 b© 

;n5iii 13a. 1 3 b «. mmr i>mwi<Dis,4(f- > v + 

jUj3i*;v=*?-MJS©iai%S-7-*<S»Sb*ifc J: o ■rTtt)&: < 

.'I'^-eilA E t < -e-©i»/¥«r»< s^-r -s. 

to 0 9 1 ] CCt?, ±gBh>*;H«lil 3 a, 13b 

i> 2 S:?>-|f 1 la. lib iicm 

tC*JW-5S i 02 iS i©ffetc, p!l^«A 1 As iGa 30 
As, GalAstGaAs. Si02<tSiC, Si 
3N4<kSi. GaAlNiGaN. S i <!: S i G e ^^j: 

^^a^IJ^l la. lib 

<. S/cMMilS©Mi¥*Wj:ort,^-C^>cfc(-^. — ISK: 

«. i&mmmmi2^j:ummmmi i a. 1 1 b©!i< 

> */ + ;U X ^fol-^^ — tJEC 1 teg -3 rc i -C J; t, » *i , 

-cab-jTfcJct^. Sfc, -jjacc. 1St5:©h>*;i-Pllli 
3 a, 1 3 b©S)gtc«t,>Stt*4*}J:iy£ttJ?«ISlDJS^^ 40 

SmiSa. 1 3 b, SII2»li^l|Sl 5©'1<f->->i' 

-5-C^>J; < S/ccn6©fflJ^{cfflt,»S1vtifif^l^D-C*o 

M«l 5^&J13 5-3 Onm?lS©S i 02 Kr, h> 
*JH5|||13a. 1 3 b*J?§2~5 nmSa©S i O 

2 K-c, mmmmm 1 2Roifia«« 1 1 a . 1 1 b * 

/?3 5~3 Onm!ie©T*;U7T;^S i Jg-C-etl-etl 50 
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mmilsi. 1 1 b*«^-rsr*;l':7 7'XS 

[0092] ±iei»fiS«e«+ f y T*5m^©JS^-c* 

S^©ftfoD«:iE?L4e^++yT<!:L-rffll>r 

C<omtOXa. »2|S|iaMJ^l 5*/|t§5~3 0 
nmfia[©A 1 A sM-C> h >;^-»Hi»IS 1 3 a . 13b 
^il 3 2 - 5 n mflS© A 1 A s lit?. 1 2 

SO^IriS^Ii^l 1 a. 1 1 b^/lS 5~3 0 nrngfi© 

GaAsMT-€-ti-en«fi£L.. 15^=*^ + yr^ag? i 
bx. it±nsm 2 WMM^ 1 5 ^mis.r .s, a i a s 

[0093 ] >5:*5. 01(a), ( b ) -Cti, #g:fig|5 

1 0 ©» 1 KM^ii^ 14 (^s h >:^-)i'mm^mt^m 

S^IS) ^C2■o©^>:^;Hi[||I 3a. 13b«J15fiSL. 

fcjs-&K-:)i.iTi»Bj b/c;5s, 1 mmmm 1 4 

•fe. h>4^ji/Kil«3-^JW±i8tWT*>J:<. h>*;HSS 
1 -:>tt;^2,]g{c®»MfIJt 12^1 olt-?>-r C t tc 
J&e. SA:. HI (a) . (b> -CW2-:)©§«gl51 0 
A^2-3©ti-^{co(,>-r0l|^Lyfc*i. ?§agpi Ottlott 
±$>n«J:<. 3o«±S:l:frib«tl,^. Ajrte, ^«gui 
Otf 1 o/cW#fiT-SJS^«C-P(,i-CWf|^©*it«?!|-CUiBj 

m«C©^Mg|51 0^#:^M I SM5|i^f*^a©*ei^ 

Ji Aj: L- »*itei»Jl (cg# -cfflc ^ SiS^fciSJfe^® 

fc. ±iBIIJfeW-C». SfiSPl Ort«c2-:3©BS«MJ||l 
1 a. 1 1 h^m^fcHi, ^©S«6fi^©c:i<8fia^ 
1 oSlWS/dlfCfc J: < , *St»«3 oJ£i±SW-C 

[0094] yc^c, :^^m(om 1 J^SfeWtc J: •S^^Sf^SI 
g©Kf'P?:iftB^-rS. 131 (a) . (b) tC^-rSSS 
gpi 0(cfct,^r. G^+i' yrttt&as 7 d:!9^iu fee 
^^^^i-yr (c©«^ij-c«mT-) iJ^cciiatatiJiS 1 1 
a. 11 b©<,>-rti*»6:l>Ltt-e©M:&«:??Httb. 

mm'f'^mmf&mmmi 1 a. 1 1 bui^Esnsfij^ 
it±ii^m&m 1 0 ©rtSBtcffl i; jiJ6 quassia: <!f 

{Cj:orm2^IIMl^l 5^jlx.T^©^^g|5fcSiE^L/-C 
^45n-5Ci*i!5:<. cn{cj:-3-cWfB©«)t. IBlt* 
mj:5C<!:*St?#i. C©3&«:«. «i«»2»il^JS 

1 5©x4^-'l'+"-»M*B?igMis:Sl la, 1 1 b(C*tU 
Tte Jc-e 1 ~ 1 . 5 e V^S*^^nJ5i±«::^|f < A^o^ 
©m* 5 ~ 6 n m ti±«c/f < L r J: I ». 

[ 0 0 9 5 ] Sit, 1 i«e6 ©IUIK:— 3t© 
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(Sftx.) r^Ctt^T^. cn^S2 (a) . (b) 

^mi^rm^mr^. mz (a) ^t. mmBi^cmmi^m^ 
;^JH^Ml3a. 1 3 b^&^mMox9^mmmi I h 

^wUBSil 13a. 13b *S^®iaur^S«{l6^cDfif 

mmi^i 1 a-v^LnjAtfo «±oj:^^cLr. ss«a5 
1 o[^(D&mm^(D:kimkt. ^mmmi i a. 1 1 b 

[009 6] *^?g(z>ii 1 mmm(>cj: ^mmw^m^tt. 

fct). cntcj:e<^ffl •^:|g:&coc^ri34 (b) 

ny^<D9mmm (m«i 1 a) *>6«>^-:&©Bf 
mmm m^iiti 1 b) ^ssn^^ssi t^^fc*54^^a± 

ififil*OCj:b0l|-r'2>CDr. I t«4s*JcJ:^ I t = kT 
2|s:^B^CD|| I mmmx$>^ tC^(On>2 com^^^^^ 

<!: C iOmm I t ^itit3fefi?!|CDfe<Z){C$5^:teaiJ&CyhS < ffll 

[0 0 9 7 ] EI4CC:felir. E 2 *^e^CDlll||]5te 
WC*6 <!: C 5(DSfc*iWftSfiSP 1 0 *n MXf)^'^ h 
>^Jl/raill 3 a. 1 3 hf)^2m(0^V$)?>m^<DmT 

c©«3gtc*tjs-rss8Si tiJi-spEpaosiEVaora^ 
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mm I 5 6 n mflJS. IriSMi^S 11a. 1 1 bfc 

J:Z>immmin l 2 i^tm^ 1 0 n mfiScD|s)DW4rfli 
f&i^tiXl^^tb. /1$3 nmflgCD h>^v;H^|gl 3 
a, 1 3 bCDx;r>;U^'4^> ');:7-fiiAE t7!)U . 4eV 
mm) SC/3. 2 e V (g^) 7?«)-5>iS^^oc^r7j^ 

;b=^'-MAE t . 4eVtrji^<D{t. h>^^)m^ 
13a. 1 3b*5A 1 As«g3&^6tc0. SfS6«H^l 1 
a. 1 1 bf)^GaiAsmf)^fbti:^m^X$>^o 
-MAEt:^53. 2eVi^c§CDti. h>4^;l/Kill3 
a. 1 3 bJJUS i 02 l!i:0^6^cD. BfJSM^l 1 a. 1 

-ssssBi ocomm, (S4cde2) ^m^, immmm 

a:^ifie*«?«J:«:)4>^T:^t<J^cC€>^00. mm 
El) <!:PI?iJStC;^#limfifeI t :?!)5fS6n^— :&r. x 

-^un ' mh^(om^i>m^'^^^m\mmx<Dm:A 

C(D<i:^tc. Si||JSfi?llr«. SSSSB i 0 Jciatfc 
0(2o«±cD) h>4v;UPflll 3 a. 1 3 bRO'ffi® 
li^ilgl 2)&^6^cC^^Sh>;tol/«ig^W"r'5>limM 
«iiSl 4^»t:f-SCtr. ^^mifiW^l^J^^tr^Wi 

(A) slo' (c) ^nn^mfcr^ti)^x^^. rtii^ 

[0 09 8 ] JiU±. h>4^>H/Kli3:?t^2{ir*)-Si8^* 

[0 09 9] ^/c. JWi:a>M^«. h>^;HSilll3 
a. \3h(Dm^. x;^;^:^^'--^AE t . m2®|g?IJ^ 

mMmxm^^fcm)^mx$>'oxi>. ^^n^^m^hta 

fci)K «I^O^fig|51 0«:Wt--5>iS^«:oc>rfe^<|S) 
[0100] ±iBm 1 lli!f6«?IItcfct:r-5>SfigP 10*. 
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R A ^ U -fe ^ ^ i C 6 CD 

<DD R AM cbMJG: 0 f'- e'SiiiPi*r ^f^ffl^W 

[0 10 1] ^/c. CC>J:?»:^cC«fiSPl 0«:*iJfflL/c:f 
»^14cDRAMcr)^>ffi(D[6j^*5<J:i:X:;^*$«. ^fflUlft 

^g^ffli^ ^ c <h Kiirffir^gm;^©:^ Ji#fe14R A 
M^^^-r^ciTt^^sT^^^o 20 

[0102] mzmmm) ^^ic. m2^ifeWk:oc^ 
^5 (a) . (b) , meiSLumi (a) - (f ) 

[0 I 03] H5 (a) . (b) ifB^l^jSfi^-C 

si?a L/csssB 1 0 <Dmmtmmm(Dm&^mr^m 
-cDsasp 1 0 ^mmutcM i s f e tows^sso' 

«^>i<^>i^-t'-»l/X;^;U^*-:^^*^-ro 05 (a) (tC 
^-rJ:^tc. 1 o±ccgsgR 1 Otm^^h 

$6ccgsa5i ocD±ccy- hm®6:*5t9:c:t6nr 
i^^a -eur. ^esBi ocDMaaj<DT:&ccfiiLaT5^ 30 

nrir^So SMSPi oomm^t. 01 (a) ttcjjkrmm 

^ V rmi^mi h >^)m^ 13a. 13b (^cm^f 
[0 104] J^cfe. -fiS^C6i±fBV--J?^?Ii|S2fcJ:0'K 

(,cm^j:'yXl>Xi>^{.K tfc. 05 (a) , (b) r« 

ezS^^-^ ';r«*&i^7:?!)5h>;^;H;f|gl 3 a. 13bCD 40 

im^ u rmmm ? ts. m 2 ^ii^inj 1 5 . fimmm 

1 1 a. 11 bm(iC^^iXi>J:i.\ itfc. SSSRl Ocd 
CDFatC;f>>;; h =^ + U T^3feif L/es?)Cn^SSgP 1 0 ^Cffi 

[0 1 0 5 ] 05 (a) . (b)r«. SSSSB 50 
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1 0tC2o(7)h>*;U©Ml 3 a. 1 3b^Jf5J?Sl//cii 

|g^^i>3^j:< ifc2o«±^t:fn«J:i^ fip:^. h>^>Jb 
^M«3ot<±S:C:fr*><J:<. h>^)mmn-:>m^ 
^SL(^1&mmmmi:l^i9^^Ct(iCtj::Bo tfc. 01 

(a) . (b) r«2o(DSaSBl 0 3&^2ocDiS^CCO 
CirC?!l/7^U/c;5>^. ifSSB 1 0 « 1 oJ^±*n«J: < > 3 
ot^±g:t:fTfecfci^ Lfy>Lm^fE>. IficSfiSP i o *i 

looit-^^^S:. ^SSPl 0^#^^^^^c®S?^c«iii 

r t jM±mix$> ^tthttc. sssB 1 0 ±i^(Dmm 
im<x^^a m^\im2mmm^i 5R^h>^)m 
1113 a, 1 3 b^s i 02 mxmf&o. ^<Dm^^^ 

n^nenm. SnmiU. BrjSMllSlla. llb^ 

Ri/immim l 2^»*/?S l O n mOS i jg-c^^ 
u/cis^. sagpi o^ftos i 02 (fCimufcm^^ 

2 8 nmfiSCC»<fflI©J-r^C<i:3&5T#-So L//c:;:?io 

*-cDS«si5i ocr>;^rSr*-i±^c«f:r. mmt^l^ 
mcDWdmiL mmm^t^m^ct'fyix^^ti.^^m^.'^^ 

jSMi^i 1 a. 1 1 b m^(Dmmm(Dc:t 

<^ja«Ii^^loSt:fS/ct:frfeJ:<. ^-Sl^WSoJ^ 

[0106] :<X(fC, :^m&W(fC^ii^U I S F E TOSS 

1 OOf^aSTG^m^T&^^^C^JgM^l 1 a^^^:6>^ 
C4*|^«il|51 1 bCC*)-S7&HCj:or. Ml SFETtiiS 

Tiiitmm<D F u ^ v-^ijfe I ds^^f mafiiih -r ^ ) . ^ 

nift. 03K:^L/c^3'®-m^ftiK©b;^'ry vxtc^ 
^dLTSM I SFETCDFU'H'>II9SI DCD^- h^lE 
V GOM1^*>0 6 ^m^^ ^ i^cC t XT* t; ^'X^l*^^ 

Cttf^X^^. ±l2L^l^ffiVT :0^]®l:»fflVTO^.Wt#: 

"0" *€>l^« "1" ^S^jE^-a-SCir. :$3IJ6«?'J«: 
J:^MISFET^. m^UVy vl^ :x'^'^VKOU(D 
^ ^ y 42 ;UCDf^t> 0 i U r ffll ^ 6 C i T t -5) o 

[0 107] */c. C<0<b*<DVa- I tJfSttti. ±iB 

^ 4 cDi^ttfti^ E 2 ^C^-r#t4 <t ^^j: ^'C t \m 6 ?!)^r4> 

^:;i^:^.EEPROM<i:ib-<r. 1- V T tigggp 1 

OTSSic ^ s c <b * i c ^ -5 ^SJ3tj(D 
My^.^Mti. gSSUl 0rt<DG»m^^;&5 2o© 

BtiSM^I la. 11 b(Dwn(D%m.^-^hn^x^w. 

Sta^autt^^ti^^ti. CCD^iE^tciSDTi^EMI 
SFET«06tCSfflli||8|-e7K-r<fc^CC. VTOiVTlCD 
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^1 b) *^e>4>'5-7&CDBfjaMl^l 1 b (X» 1 1 a) '"^ 
±iB®ttS=&*iJffll^T. 2|s:^eifStS){CiSM I SF 

6 itpm^mi^M^ 1 ©±4CJfJfiSSn-2> n 9^ + >*;um 
I SFET©{WJ«rS^U/c3&«. n 1 ±K:J^ 
fiK$tX'Sp5^i'>^-JL'MI SFETtCOl,:.r4>I^1^tC® 

[0108] ixtc. ±Mimm^m-r?>M i s f e t©s! 

j*IS(co(,»r. 137 (a) ~ (f) *#Mt/^c*iP>Si 

20 

[0109] tr. ^mi^mm i ©±«c, fj^WjIS© 

S^K{t65iCJ:0il5 6 nm^©S i 02 J)^*^6)JcSlg 

i*gig^M2 2^^m-rh mm (a) #m) . 'Xcc> «aj 

jt«CVDft(Cj:»3. »liffii^Si2 2©Ji(£:jl$ 1 On 

*iia-rs (inEi (b) #M) . 

( 0 1 1 0 ] ;x«c. WAw» 1 ^^m^mz 3 ®«ii{*ia 

©H^fgiaitfbf ■2>CiK:<i:«5il3 3nm^S©S i O 

r. m«cvD««:a:0. Hi ^>:^Jl'*a»JK2 4© 30 

itciS $ 6 n mfig©r*;U:7 t S i M*^ 6)5: 

mL^wmzb^mmhfcik. ^©aswia©®?:® 

fiK^tf -5C<t«:J:'J, /1$3 nmeS©S i 02 M*" 

6ife-5>lff2 f->*>;U.t6iifeJ!i2 6*}gfiS-r€. (c) 
#M) . i&fo. h>4^;U»M©ffi!!S*S3fiaJit±©i«^fc 
». r*;l':7r;^S i®©i^<i:-e©gB®(^bi«:h> 

^oH5issj/{S©il^JiS©<i®!(ciBDriS •? ji-a-tf cfc 

[0 1 1 n 'Xic^ m«CVDfit«:j:r). H2 

.'l'»igSK2 6©±iCil$ 1 Onmfig©r*;l/7 7XS 40 
iK3!»e.)5:SII2^^ttSi2 7*liSOfc^. m^^tC 
VDffiJCj:t3> 112*^^02 7 ©±(c;¥3 6 nm?i« 
©S i02 |g*>6)&:.2.lg2iffiiitM2 8 4?f$RS-r2.. -eu 
•C> t^;?.«CVDffi{CJ:i3. C ©^ 2 Blt^UlK 1 5 ©± 
CC 'J > ( P ) * K - L/tJlS 3 0 0 n mgS©^*SS 

s i ig2 g «:iim-r (i^ia ( d ) #M) . 
[0112] cc-c. yreij&as??:^*^?! 0© 
n^icm-)i>m-^mt.. m 1 i!ei«s)S2 2 ©jg^itigj; 

3ri!te»JS22. mi¥*<*M23. mi h>ih)imm so 
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M2 4. »2 h>^oH(i6igtM2 6. H2*«i*K2 7, 

*JJ:a'm2i|i6^M2 8©^-fe©t,>-rtlJ!r>lo, 20, 3 

40, 5-^. $)-s.ii«-?-©^r©F^gptc, •efiix.«'; 

>kmmr%m^-c$>^f}i. m«*fci> (b) 

[0113] ±3^©J: ^tc orilsajt^Sffi 1 ©±KS^ 

^*JfJ^ t fern. {^iJ^«ffl^©S^*J v9->ifX 
S*«l^-C> «^lg©-gP©$Il|!«>£^^l.r. y-h^ 

ffi83aiyf?§fisiJi o*A^'-^>y-r4. -Xic. m« 

s> *-f:i->j£ATSC<!:TaE,SS^WCcy-X«J^2 
fcJ:UfFU-r>^J!E3*?i5^b. SflStc. mtflSSffi 
CC<fci5Jl$ 8 0 0 nm|iS©A 1 Md^e.ife'S V-XSffi 
4*jJ;tX F U-OmSS «r3MlRefJtCJ^R£-rS (|5I@ 
( e ) #M) . 

[ 0 1 1 4 ] El 7 ( e ) i>c7nfmm=^mm ( d ) (Dmm 
mtim-rrnt^-^-^ s j: ^ ^g^)!S©>'^• > ^tc 

Jr-^r. I» ltei^ll2 23a{>-|g2i^i^^2 8ttlS2»ll 

«^ 1 5 . 1 5 i^c 0 . 1^ 1 ^mwm2 3 s.o-m2¥^ 

l*Ji2 7«#B?ji5SH^ 11a. 1 1 b «3 . Hi h > 
2 4 ao'S 2 h > ^ JPitei^^ 2 6 W# h > * 
;H^lil3a. 1 3 b **fe»14*ag#flS2 5« 

immmm 1 2 i& o . ^iigss i i@2 g hs® 

[0 1 1 5] e(±©I^«:j:i9. H5 (a) tCmri^ 

«:=tB5U/c3!ii. S2|s:«)nc«3S»*iySWI©M 1 S F E T 

©^iS<hl5lD-f*2,*:>6. ±ieS7 (a) ~ (e) 

[0116] i'j:^}. J:g3iimi^fii2 2. mzm^mz 

Ji2 6». i^'J =i'^mim (S i 02 M) fdi-f-crji^u 

ess* * >; rmmi ^j^mvx j: < . m^itm i * 

jg{*^2 3 , ll2¥^f*M2 7. &-2>CH3:^©M:(p*S 

i mmmt^mic'j > (p) ^ K-7-r.5cvDi^(cj: 
OfMLr4>j:i», c:©ii^©s iii43©';> (P) © 

L-rii. miilO^'^lO" (atoms /c 

^ms.^mmwm2 5'S:h-otm<m^iti 0-3 on 

1. II2*^<*]®2 3. 2 7<fcf5fc:^#0'K^>J^-i'JU 
i^raa«JJi)9:*s^ < jg-r?* -3 r 4> J: l ^ 
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[0117] (msmmm) <x(^c^ msmmmftc-oi^ 

asZiO'^Q (a) - (d) ir^^miyfJif)^^^^^^ 

[0118] mskt. m3mm0Uc^ii^^mwmm<D 

±^^m2mmm(Dmm^mr^M\ sFETo 
f'i'>^ou:&rn]oc?&oria?ij(c. mm<DMi sfet* 

^^•r^MI SFET-CiO. KU-Y^^lJlgSCCifiC^gB 10 

MI sFET^flt^bri^^. M^mfei^f^^-^i^^* 
*fe^tt©*^i*J;0 3&-&ffliJlli 6^Ccfc-:>ri:i,^tc^jgts 

©s i 02 m. mmi etuxs i 02 . s 1 3 N4 * 
^i.^t^(Dm^m'^^^rj:;Bmy^\^m^^^5 0-^3 00 n 

mm^<om^j:^^^^$>So C(D J:"? rj:miRm(DM I SFE 

mmm^c^^^^immM i s f e Tfc<j:o'jMjRfflM i s 

^-r^Ci^^r^-So ^Cfc. CCDcfc^^^cCilJ^^ffiM I S F 

E S 1 4 ^cSOHiSFfli Lr^O/cJ: ^ 

tgiET^) . IBISfflMI SFETfC*fl/rv--X(piKcti[ 30 

cDffliJ <!: V - 2 (DffliJ<DH:&cDfl[®(C* o T 4> <i: I ^ 
[0 1 1 9 ] ^9 (a) - (d) m3^ffi13?«tC:teC:r 

faii2Sijfewc^'rxsg<bStt-r-ssp^^3:«B!s-r'S« ± 

IBS? (d) tc^-r02S^jitM2 8*ff5^r€>Xfi^'C 
fflC^r. mi*6i»JS2 2*>6m2»fi»lS2 8S'C*:»e»3^j: 

^s^M (^saj^^^-r^M) cD-gBcD^i^^i^^L 40 

j^^^z-y^-r^ (S9 (a) #M) » 
[0120] ;^CC. -^iJ^f^fCVDfe^CctO. 1 0 n 

ffi'&McD— ::^oDfflijspic(D^ffiijii 1 6 ^amr^ imm 

( b ) #M) o 

[0121] ix(fC. m^^mn<Dfmiti^^^^ . ±fa 

murC^^-gpor)^«ftSS<D±{C/lS 1 0 nmfiS© 
S i 02 M*^6?5:€>JteJ»Jg3 34Jg^L/cfa. fi?!l^«C 50 
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VDffi^cfcO. »J> (P) *K-:7*L/c0S3O Onm 
MSCDl^i^SS i JS2 9^^BDtC5i5^'r'S (I^S (c) 



[0122] 'Aitc^ i^n ( d ) (tc^r^ ^ mm»m 

ffi 1 ©±tC3S^3n/c±gB*fii»J!g3 3 . IBJiS I 3 . 

B^s im2Qm:^htj:^m^m<o-iwmm^m^iirM 
/cgsspi o^*^tf«^i®4-7x^iur. tfg (A 

i|lc2teJ:i>'FU>f>^JS3*ff5)?K'r'5o 5 6^c. m« 
[0123] ( d ) Ccij^-rxfirti. it'&M 

[0 12 4] (m4mmm) ^x^. -^wmmAmmm 
i^^hmmmm^iC-ox^^x. 01 o (a) . (b) . ^ 

11 (a) . (b) . mj^mi 2 (a) . (b) 

[0 1 2 5] HI 0 (a) m2mmm^%^^w 

immm^c^vi^mi (a) o«igii^o-e^-5cDr. 
mm^^^m-r^. ccr. :mmmxvx. s^fisui 0 

tC:fel>r. fi^HMi^l 2S0*2O(Dh>^;V^||l 3 
a. 1 3 btCcfcO. i^i!ih>:M;>y*i1f L'd6€>^S 
h>:^;l/KM3&««^$n-CCi5o Ell 0 (b) 

-<x):&?ij*7j^L. (b) \t±Mmm^mm\ 2:oi± 

IBIfja^^l 1 a. 1 1 b<fcO «>:A:*(,^.f<f^>5>i*;l/x 

s ( c ) u±Mmnm.mm 1 2 ^o^i^e^^ v tcd k • 

miom^trh) r^^c ifJS«li^l la. lib 

um2nmm\b^^uYiy^)mm,i3sL. isb 

^^ESDiies6-SC<b?&^"C*€>o h>^oH©Ml3a. 1 
3b{3:. Ifjg^liigl 1 a, 1 1 b J:04>AE t/ct:fAlr 
tr ^^^^^7^ ;ux Wt* S^JffiiSttO*^ 

f&^i:-yXXktU<^ic V >4^;uSgftm^J: oTj^ftr* 
-Sfig^C. ^(7)x;^;l/^*-^A E t < ^(DBIW^ 

^<lft^-rSo ffiWMM^l 2{*Ktt*-2»C^ti*X140[> 

1 SfccfcO^ ^>:^->^WSl 3 a. 13bcfc0*> 



1 1, (II 
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Onm) <h|alfIS*-5>C>«^nJWT'C*) 

;^;l/^^--;05±iaB?JSfI±|li 11a. llb<fc«9feAE0/c 
01<Dil^cDc^:^CCW^IlJ^x;^;^=^'--|^||^ 

PHigiUTtCJ^cC^i. §h>:^;l/Klll 3 a. ISblffl 

[0126] **ts««j^cfci>r^>. <s^=^^i' ';t©«*& 
SBi 0(DF*g8p<Di^*rn:^^(Dgp{4x«^sspi o<o^mc 

SMilSl 1 a. 1 1 b(^mi^^M:Wmtj:im(DU^^'i± 20 
^:L/r«. mt*. A 1 A s iGaA s. S i 02 iS 
i. GaAlAsiGaAs. Si02<f:SiC. Si 
3N4iSi. GaAlNiGaN. SiiSiGeJ^C 
-fla(C^i2o<7)ffi«$li|S 1 1 a. 1 1 

<i:< . ^/cW^IilSl 1 a, 1 1 h<Dmmi!)mtj:r>Xi.^X 

fc<fct^ $/c. -jK:«:Sl»(Dh>4^;nssai 3 a. 13 

[0 1 27] -»C5^ h^^oH^lll 3a, 13 30 

[0128] 3 ±tE.mi(Dm^(fat. immmm 

1 2i<sJ:V^f»mmmi l a. l l hCOm^T'^^yty^Jl 
x.^^)l^--fitm^(fCmt;:^Xi.^XtJ:l^'f)^. I^Dr^o 

c^o c(om^(DM:i^mtf:-mi7jk'rt . m 2 1 40 

bits iO2^^fbtj:^mt^5--3 0nmmS:(Dm. h> 
4^>;H^lll3a. 1 3 b«S i 02 :?&>6)5:'2>Jl$2'-'5 
n m?lK(DIS. ffi|5|||«iSJ 1 2 fcckO'B?]aM«c 11a. 
1 1 bii^tcs i7&^6^cf:i^^i?$;^52-l 0 n mgg 
*5j:O'5-3 0ninfSa©Mr*0. ezi+i'Um*& 

mi tbxitm^iit±nE9fmmmi i a. 1 1 b*«^ 
'r€>s iM*ccK:^-:^jWj^M^T*>S';> (p) 

1 3 b timmmm 1 2 f^cmii^^^nom^-^^t u so 
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AIAsiAlGaAs..Si02<?:S 
i. AlAsiGaAs. Si02iSiC. Si02 
<hSi3N4. Si3N4<f:Si.AlNcbGaAl 
N, S i i S i Ge^cf i';^s#x.6n>So COm^<DMi^ 

mrji-m^Tj^rt. m2mmmi5{ts i 02 i)^fbrj: 

^lg^5-^3 0 nrnfiScDR 'h>4^;l/»ill 3 a. 1 
3 b«S i 02 ^^(^rj:^m^2'^5nmmm(Dm. i&m 

mMMi 2^j:ummmmi i a. i i tiimi^cmsi^^ 

5-^3 Onmmmx&^S i Ci^J:Z/S i *»e>^c^JSr 
JHclla. I Ib^m^-r^S i^^tfCAs (h^i^-:^ 

[0129] ±nEmmtBm^ ^ vr:^m^(om^x$> 

ffll>^o C?!l^«±ia02<Di©^iC(^. ^2i«liMiiSl 5 
t3:A 1 A 530^6^5:6/15 5 --3 On mfiKcDM. 
^l^Klll 3 a. 1 3 b {3:A 1 A si}^fbt;:^m^ 2-^-5 n 

mfigojsi. ffiKit^i^i 2i6j:mmmmi i a. i 

I bt*^^tClt5:0«5'-3 0nm^Kr&^A 1 GaA s 

7 i LT{^«?«^tf±ia^2 mmmm i 5 ^^^^-s a 1 

A s T ^ -fe y ^ :^*iBi(^M^^* 6 M g L fc 

[0130] ±mm 10(a). ( b ) h >^.;H® 
111 3 a. 1 3 b:?&5 2ocDiS^tcoii'C0!f^O/c3&5^ g 
Sg[5 1 0 h >^oH^lii^t^ 2 oWi-C^tl^cfcl^ 

fiP"^. h:y:^)vmmt3'oxi>4r>xi>$>^i,^t^ni:x 

o-:5oli-rc<t5CfcC€>o ^/c. 010 (a). (b)r 

^msii^i o^^2r><Dm^(iCr)\,>xmmLfci^K 

«2'OtcM6-r. 3ort4or^>^'2>C^^'eti«±CD 
m«l 0fflr*>i:i^o 3^j:*5. ocDiS^cc 

<t*>CC, ilB^Sgpi O^MI SM^^ft^SCCjgtg-r 

^m^^c. ^w&mi±i^^mmit'mmitr^±x^ 
0(a) ^c^-rg^(^)ssgpi occ:fei,^r. e^^i-y 

^) W*^«»»0iSl la. 11 h(Dis^rtif)^tj:{,^L 

kt^omijt^c^ff&b. Bmmi^f)mmfffmmmi la. 

I I b^cijsBsti^sij^kijSDrttfg*^^, iBtg-rs 
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«lla. 1 1 bK:»ur*$cfc^l-'l. 5 evm&^^ 

tmme omc-^o^K^m^ -5> c <»: j: o iietf $r 
(a) . (b) Rami 2 (a) . (b) im^^xmm 

f So 011 (a) *5<fcO'Sl 2 (a) 

1 tc*t urmtS 6 K:* SiEcDm{4*-^^/cia^(D Ji<7- > 
i^i,;^x;^;^=P^^^[^;&7J^L. m^^mmmmi laCD 

mmi^ 1 4 ( h >;^JI/^M 13a. 13b ^{&m^mi^ 

j&affli/r^ia^isii ib-vfisnii^. ^cDtsm. . 

»:*5aT]aMi§S 1 I b©rtS|50C^ffi-r€>^^tc;^j:So - 20 

HI 1 (b) *j<fct>'Sl 2 (b) 
CC*f L r 6 ^ S mcD^ffi -^^ /ci^^CD Jj< ^ > 
i.;!/^:^^!.^^'-:^^^:^;^^^, mtffirMtlilSl 1 bOl^ 

1 4 ^SiM ^St^ ^ 5 —^CDMfjSMilg 1 1 a -^-i^sn 

BfjSMi^l 1 aOP^gP^^aET^xi^tCJ^cSo CCDcfc^ 

sasp 1 0 (o^^^v&mmT-f>^mtE-r^>c i j: d 
[0131] ±iHii 1 --msmmmt^^^^mmmx 

*m4^«^iJ(D|?l*5j:C>'||2<Dii^CCOC^rti. 
m^r'>->^)\^x.S^)\,^^m<09n^mmmi 1 a. 1 1 b 40 
iffi»IIMil!cl 2^CDP^CDiJ<f'>5>i';l/X;^;^:^---^M7:)i 

;uraifl3a. 1 3 b^-o~or«)i< ^/C3{>:»tl^ 1 
1(a). (b) R?>'S1 2(a), (b) ^O^^EPr 

[0 132] 04t7)ffi;SE4t*. Sfc^HsB^cS^figBi o 
5^>U^ir;&^•^h>4^^J^WSil 3 a, 13b;&^2<a©^r 

ftsii^tcotirsss 1 1 tf^mmmKv 8i<omm^ 50 
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/d L . ±fiam 1 Oit^o^ «5 ffiKll^ta 1 2 (DJl^di K 

mmmi^ 1 5 ^m^ e n m^<h mmmm 1 1 a . 
1 1 bisjzmm&mi^i z^imc^nxmf&^ti^^ 

CDiS^^^ 1 0nmga:^<t?>*6 nmflSiL. il®h> 
;^;l/;05$ai^ Sjl$ 3 n mfiSor> h >^^JmM 13a. 1 
3biCoCiT. ^CDx;^;l/=^*-MAE t *3. 2eV<b 

2<DPa<Djj<-r>S^'f;Vx;^;m^--^7&5AEO ffCm 

/cj^ci^cfc ^ j^tffimiEi^ri*. e^m^^ssi 4 cde 2 tc5^ 

Ep-CTSL/Ccfc^OClSI^CD (2o«±(D) h>^;l/Pi^l 
3 a. 1 3 b^— o— o|lH^C3giSL/rtT< /ci?). r"-^ 

m&^i&<m^htix\.>^c6f)m%o t^mmmBEf)^ 

mi 2CDracDjJ<7^>->i'Jl/x4^;b=P-||;&H5t^AE0 
miy<rj:^t. S4<DE3tC^EPT7j^LfcJ:^Cc, e« 

a. i3bti&mmmi^i2ti^^K^m&^ti^mim 
^mmi 4^~m(^m^L. cnitcMftLxm^i t« 
MMrjii^m^mt. s^ifCfr\-^wimmK^i^^iyxn< 

I mmmm 1 4 ^Mi^-r-^^fis^x^s^t^e^j^c r 1 j iJ^c 

^r^TEfti^E 1RC>'E4<D*^©1 0-^2 0ViC«J^-2> 

4<0ft«|E3r«^ffl±+^AtC^± 1. 5-2Vfl® 
(DlBH^Sl^-r'SCiJ&ipJtlr. ±iBf5H-C«mS£ I t 

^^c i r ^> . -r- > V X :^ ;u ffflOBt®«Il^ 
<b<SWIS«B^l 2(h<DPacDjJ<f->V + ;l'X4^;u^-M*5 
«t3!AEo liCm\^<t^^t^^%Yly^^^)ly^mt^n^C 

SPl 0^C^tq|h>;^;;Ui;>yf^^;S.:g^^^ah>^OU 

(A) e8?)Tisaa)««!^ -rg^iajf^ditbfjjwfsi^sEE 

(B) mm±A'^f£m.i^m\^^MW)mmm\&rcnhn 

i>Ct 
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(c) mm±+^m\.^r'-^ut^^^^^T^c^L 

[0133] ti±. h>4'oHS|ll;&S21it?*>-SJ*^*fiaj 
<SPIIi«I^ 1 2 Oils d w*5/h$ < tj::h\i^t^m^nmi^ 

[0135] ±%E^mmm(fC^^mmwmmi^. m^^^t 

^i^<?^^ffi-r, ^niR. :$:||JtC?«cJ:-S^»^14DRAM 
t*, S£5fcW<DDRAM<bS3^j:07=^-a?M-^&@B*tiH*r 

:^mm(^ <i: -5 :m^^ D R A NKD^J^SOf^ J: O^':^ 
u ^ mm^^v^ «3 . <fc 0 {SrSSm;^^ b^i^r 

<7)DRAMJ:0ffimem::^^b?&^oiefe-c*0. ^/c{i^*««i 
0 D R A M t^mLS> 4 1 ^ ^^-nWitCiftiiCCS^^ 8b 

^tc. m2S©6Wc<fc4if^i»ft^a«:fflCi-SC<bt?. B? 50 
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iirffi&r fir««m;^)<^>^»[#fett dram ^lea-r s c 

[0136] (msmmm) y^^c. ^s^mwcoi^ 
r. ^13 (a) - (c) ^mmLu-/)Si^mmr^o 

[ 0 1 3 7 ] 0 1 3 ( a) ^iEm^mmm-ciamo 
fcmm^m-r^^mm i o i s f ETcojidcmmL 
rt^^smmii^mcow^mm^^^.ro ^tc mis 

( b ) . ( c ) gasp 1 0 <Dmm^^±iEm4 mmm 

x^;i/+*-(D^?tf*^-ro HI 3 (a) (c^-rj:^(C. 

mmi^mm 1 (Ditc 1 0 6 $ 

e>(cg«gi5i ocDiccy- hmmei)^mihtixi>^, 

-e ur. ^sas 1 0 (omt^imryj^c&iS't ^mmi^m 

4o Sfispi ocDfif^&«. HI 0 (a) (tc^-rm^ts 

r«*&iS7««h>;^JH^|gl 3 a. 13btC^C:r6n 
[0138] ±iEV-j:^$I^2:tocfc^'KU-^>$Ii|?3« 
J:<. m«S i *zg»^ffiCi/cMOSFET®J:^tc 

^JtCorCiT€>J:C^. HI 3 (a) (c) -CWk^^ 

^ V r«*&® 7 t*. m 2 PiMMfc^ 1 5 . h 1 
3a. 13 b. mmm^l l a. 11 h(Di.^'rtli)\ 
t/^L«-€'<D2'0*-5>m3:3'OCr)jffl-&-a*. 3&C>0«-e<3[?^ 
S^<omM^mc^&l.Xi.^Xi>J:i.\ i^tc. HI 3 
(a) -Ct^SSSBl OT&nor h>^ol/K|gl 3 a. 1 

3 hi>^2-:>x$>^mtmm^j:m)&(om^i>c-:>{,^xmmo 

fc^K h >^Jimmi^J:z^^mmt^^ 3 oJ^±:teJ:o* 
2ojy±r*orfe<i:c>o LiJ^iytjii)^h. #tcS*SI5;&>' 

mwm}^.^mrh. m?Lum2<Dm^ mi3 (c) 

3 a. 1 3 b?&5S i 02 cI:0^&0-e(Di¥3;&i^n-en6 
nin:te<i:CX3nm. ^Wmmi 1 a. 1 1 bteiiyfffipa 

2tm^ i o nmcos i m^^t^^m^^TL^ 

gSgpi 0:^i*CDS i 02 (^tkn\^fcm^i)m2 8 

[0139] ^X^C. 2|i:^«?||(C cfc €>M I S F E TcDSbf^ 
«:H6*fflCirSiBJ-r€>o ilBSSSBl OOrtgprcpKD 
e»ll^*5^tC»»^iS 1 1 atC*5J&>aSC^«|nI«lig?l 
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v}xrj:< . i&m(iC{&mn<DTxmjh^ • m^miFmrtj: 
ofc-fyi^x. mm±^^tj:wckmm^m^^mm 

fisp 1 0 ^(DBmm'T'^^ 2 '^(Df^mmm i i a . 1 1 b 20 
i>cWL^m^xi^nE^ti^tELxi>^m^(fat. c<D^ge 
^«:j£;or^M i s F ETt^neccfflc^^i^-r^L/tcfc 

ffl L r T :^ n y ft-^*> -2) t > (i^fflcD^sm-^ et§c*r ^ 

mi la (X« lib) ;0:»6*> ^-^oafMMilSt 1 1 b 
(Xftil 1 a) --^^Wi-r^(Ot^SWj:mmtiCttLxmi^ 

mbxi».^(iCo^i.mvT ib^^{t'r^^'>(tcmi2<^(D^^ 
)i::^m^wt^o. ccoctimmLxmm&M^im'y 

(o^mw^^ 1 ±(fCjtm$n^ p ^-^ >^ovm i s f e 
T(cr>i^xi>mm(tcmmx^. c(om^^±m<Dn^^ ao 

[0 1 4 1] ^/c. 4^mmm(DM i sia¥«i*^at^. 

mmx^ 0 . immmm 1 2 <7:)«iS*^^RS h »; > 

^^■If U es?) cfc ^ J^clSif^ ;rc« r > ;l/ X ^ 

BS-rs^i. ±iB07 (a) - (f ) tmmmcoxmx 

X. HI 4%#Mb%*i6SiM-r^. 50 
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[01431^14 ±f 5 Sli^09r ^U/c1t® 

*wr^Mi SFETOD^t'>;^;i/:??r^tc^-:>riS?^jcc 
ii^cDM I s F E T ^iffl^^z.^/cSl^^s^^J^5^■ro f u 

(a) tCiix*rfltiS*Wr6MI SFET-C^O. V-X 
JKl 7^Wr-SMI SFET^^^Uri^-So M^^3:*fi 

JS<**>6c^ts*^tt(D*««:<:t yy tsimm 1 e ccj: ^ 
i/Ti^^o m^sr^^^ssi 5j?^s i cito^^jr-sii^cc 

3 OnmSficDS i 02 ffi"C«J?S:L/. »Jil 1 6*S i O 

2 s i 3 N4 mh^\.^\t^(Dm'^mi^^hts:hm'Ji\p\ 

jlS^&^SO-SOOnmfietOMrlfJ^S-r-Sc. COJ:^ 
^j:atRffl(DM I S F E -^r -^lilKtC 

^ n i mi&ir ^ ^ u -fe^vic L r ^ cDidttt^*^.* 
g!^tSi±r L * ::^a^W^(c|%±-r 
^/c^s?>cCi^2^S<i:i^J:€>«^3&5$>'So mi Ai^CTn^r^^um 
m^t^m-r^CtX. *ll*fe0!I^Cct^lBttffiM I SFE 
cfcO'iltl^M I S F E TCDM^^Sii)r/jN^ 

iRfflMi SFET«. iMmsiicmsmmmti^xfiki, 
UT^>J:CiL. ^€>i^«^2 2^cMiijffiW<?: urTn-rc: 

i < IBlgfflM I S F E T^CMUr F U V -J^fflfl 

©M:^r(ciBKLTfc<J:iip 

[0144] ^/c. :$:|IM«?iJcD«iS^Wt"^M I S5^¥ 
zitt^St*. ±iB^9 (a) - (d) iCTj^-rXfiiS* 

[0 145] {m7mmm)'^x^c. mimmm^c-ox.^ 

015(a)~(c).S16(a). (b).0 

1 7 (a) . (b) mm \ B^^mi^t^ffihmmt^ 

[0 14 6] 015 (a) t*. ^mM9m%h^mv> 
^)mm^mrh^^mwmm(Dmmmm^7nh. iw 

ffil <bmfiB6i<DratcSfiSi5i 0 3D^iBia:$nrc^-6o c 

1 0 1 1 (o^t^mm^n. cmm%% 
m 1 1 (o—i^<om^cm^\yxm i ©n^iiis i 4 7:>^s:c-^ 6 
nm%mi i(oi^ij<omiimmhxm2nm%mi 

53&5?K^SnTl>«>o ±8BlllKli«I«l 4«. 20(D 
h>^^;^ralll 3a. 1 3 bi. SFV^oH^lgl 3 
a. 1 3bHOfi»M^llSl 2<b*:»6&^o ^Or. - 
:&<DF>4^;bPSigl 3a*i^f*»ffiUC|«SL. m2 

mmm 1 5 6 ^ci^g-r ^><fc 5 (cisig ? c ^ 
iM&mmmtmw^. m 1 wn^ms 1 4 ti^s f 
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[ 0 1 4 7 ] 0 1 5 ( b ) . ( c ) ^mi^^^&om 

cc. mzom^tr^) r*?). i^a (c) mmmm. 
mi 2tf^&m^^'jr(oy' • ':/ti^m&tm^A^i> 

BJDiiJ^SCcb:?^^^^-^^ h>4^Jl^KISl 3a. 13b 

1 5fc<fcCXF>^Jl/Pflll 3 a. 1 3 b cfc^:) fe/h^J^m 
(^J^«m^r-CDia^$^l Onm) ilHSS^^C^^^tl 

;b=r-:o^±iB»j®«iii$ 1 1 ^^i^^tmmi^m^ l J: O 4> 

AEo /cC:f:;A^;^c^„ mi<Dm^<OJ:'>t^cmm^x.:^)\.:if 

ffis <b !ni?ijg t^Toc uht. mm%m 1 2 

AEOCDfi^iiffi^^^-r^^cfc^CCft^, iS©ll 
1 2 {^±iEm 1 CDii^fcJ:C>'^2 CDJS'&OC^jC^'Si 

[0 1 48] h>;^;l/PSMl 3a. 13bififja0«l 

AlAs<bGaAs. Si02<i:Si, GaAlAsi 
GaAs. Si02<i:SiC. Si3N4<!:Si.Ga 
AlNiGaN, S i \ G ^U^ii^n^htxh. t 
fc. —m(fCm^<0 h >^;HS|M 13a. 13b (D&m(fC 

o'C4>cfcl^o — Wcti h>^;l^raill 3 a. 13b*$J: 

z^m 2 mmm 1 5 o jj< f > ;i/x ;u - «sc ^ 
n 1 om^ttm. immmi^ 1 2 *5ci:o*Bf/g?iiis 1 1 o 

7^ > ;l/ X :^ ;U =f - {3:a t HCM^^c o i r cfc 1/ i 

2p|S$Ifc:J«l 5?:S i 02 3&^6>5:^>;i3 5'-3 0nmli 
K<DJSr«iSU. h>^;uraS13a, 13b*SiO so 
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2 3&^63^j:5i¥§ 2-5 nmfiJScDK■C^taL.. fi^llM 
ilSl 2fcJ:a'flTia$IilSl 1 ^^tcs i ;J>^^?^cj:0#^iSS 
2 - 1 0 n mm&^J:U5 - 3 0 n m^e^OMrlgJS 

•r^o ±n^m2com^^at. iiiwit?i^i4^ 

flj^f S<LC6(Dh>^oU©|f 1 3 a. 1 3 b iffiBM 

^^1 2^ffli^€»«3|sKoffl<5?f^i±ibr, AL 

AsiAlGaAs. S i 02 i S i . A 1 A s i G a 
As. Si02iSiC. Si02<LSi3N4. Si 
3N4<!:Si. AlNiGaAlN. S i tSlGetj: 

2eM«Ii|81 5*S i 02 ^^htJi^m^ 5 --3 On mm 

momvmf&L. h>^>jvmMi ssl. i3b4sio 

2^^^rj:^mt^2--5nmm&(Dmvmf&b. i&f$mM 
igcl 2*5j:afBfjSM^l l^JtccJi^^t^ss-SOnmfi 
Sr#^ S i C*$J:0'S i 'f)^f^rj::^m'Cmf&r^o 

[0149] ±immmmMm 1 1 (^cmcih^^Bm 

^>:^;^[^i|gl 3 a. 1 3 b:j55 2'OCDit'&tC'QC^r^7j^ 

Lfcf)\ h>^;n^ig;&i-g^cDsa^pi o^^^n-s^ 
«2oj«±r*nticfci^o fiP^. h>^>;i/Kil«3or 
fc4ot?«>^-5Ci«^nJ«±(0mtf 1 0<irfeJ:(.^o 

[0 1 5 0 ] ;^^c. ^mmmliC^:s>^^mi^ma:(om1^^ 
mm-r^. mi b (a) tc^t-^«fts« i ©rtge^c^j? 

±(oi^^$(omn^Bmr^ct'cmmmmi hc^a 
cn^cj:f9ig8fiaMiigi ncgs^n/cmsfoscc 

icj:orSI2ffiM^^i 5^cc>i.«jt!!ScD ^>;^;^rail 
13a. 13b «eAr-ecD31-aJCcSf£i^eL"C^t>n-S c 

t^^rj:<. ctiitc^-oxmnomm. lEtt^tf ^ c i 

U^ftDA €> C i tc J: 0 ±iBtf $ROl^gf€ra:{t • MW 
fft^) ^^CiT&^-C^. cn^:*:||ifee^iJODmi4(5j:C>'0 
2OlS^tC'Ol^T^/701 6 (a). (b)*jJ:CXai 

7 (a) . (b) im\.^ximr^o ¥^i*s<gHc*t 
Lxmm6(fC$>^]E(DmiiL^^Afcm'^(tat. mie 
(a)*j<fc^'0i7 (a) ccTTiTcfc^tc, ^mi^m^i 
(D^Hmc^^fcimm^iitm i i^mm^ 14 {h>^^jv 
ram 3a. i 3htimmmi2j;:K^mm^tii>^ 

^tmm) . fffmmi^i i^-ssnjA^. m^ffCmtJ:'^ 
(^cmmmmi KDi^sndcm^ux^iGr^. -:)5r. 
i^m^i ^csdLxmmeifC^^hMcomiiL^^xfcm^ifC 

cc«. mie (b) :teJ:o'igi 7(b) w:^-rj:^(c. 
BriSS^iS 1 1 CDrtSStc * o /d£««T-»mr»a)«^i PI 
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f 1 mmmm 1 4 =s:mmLx^mmmwm^ i 
gi#is*>n. -e-cDiS*. i<o\^sfiicimt' 

[0151] ±iB^ 1 ~»3ll*S«'«{C J:4^|i#f*igg-C 

3a. 13b o — :>-Cittj: < — ptcSiS-T •5<t ^ fc 

h >i^{c J: on 1 1 4 *®jfi-4-SSi 

^TttS*£l<]{c r 1 J ttj::Btc^t^'^mmJ: K) i>:^ttj: 

S^-r^Ci^st?*, fi6*{?!|-C*SS4©ttiEIE 1, E 
4©^$tt-ei^»S&mEEl 0-2 OV«CgJ'><Si. SSSA 30 

±+^j:^* t > ± 1 . 5 ~ 2 vm&(ommicWii&-r s c i 

7■>'>^.J^x4^J^=P-ffl^l©B^MM^Sl liiSI^H^^l 
2 <!:©P^©s}<'?->i/-i';l'i:^;U=¥^-M*5t5«AE0 (C^ 

c 0 > ±m<Dm 1 ©ti^ii^tt©^?^ • 3»«*i»6n 

S. c©J: 5 {c« 2fL||jfifiafr». ?§fSSi5 1 0 {cftisi h > 40 

^nwiicj^*). *#ei«*s»?9ibj:^i-r-5^jii©§f-c^ 
tffcffisesj^fit^^y-iL-csjjssnssfr (a) 

- (D) ©^■C'&a/c-rciA^-Ctiili^fie^Wctt 
•C0 152]fe^±. h>*iUp|g3*S2<it?*Si8^* 

C<t*s#it.5. 50 



[0153} J3:*$« :^mmm(om 1 ©i»^«:tei,>r«, 
1 2 ©/It § d w s < 4 a em^^mufi 

^m(,ctj:K)AEo Amm-r^. -eni&> *:sfe56M©iii 

©ti^K:«tS»M$lJ^ 1 ©/its d w*. |s|0 2 ©ifi^tc 
»x:^;l/=1f-MAE0 *S^^{bS-t*-5CiK:J:0. S 
^A*jJ:Ut^*©«)f^SJE«SH*S>JfflI-r 4 C <!: *SpIfiB 

[ 0 1 5 4 ] <g;»it$iJis 1 zifi^wxmmsti 
ta©^>©«:fflt,^s*i. m&mmmmi 2Aiis.miA<D^m 

rm^^©RfcDK:iE?L*ffl^,»t:^>. Pl«©f^ffi • jamAJ 

[0155] -.Xic. »8l?]Sfem-3l,> 

r, lai 9. E2 0SCfla2 1 (a) ~ (f ) 

[ 0 1 5 6 ] 0 1 9 tt. ±§sm7mmmx7riUfcmm'S: 

W-rS^SSlJl 05:M I SFET±«:JiU4L.-C^c-5iiij§ 

« 1 ©iJc^fiSP 1 0 e,ti. 3 P>«:SS^ 1 0 © 

0©M«g|l©T:)?Kfi[g-r-5*««JSffi 1 ©aE«li^{C 
it. *^«t«Krt{c::Fi»®J*3SAUrja:Sv-:^«^2 
RC>'KU-f >$I^3*5jf5)jSSn-CC>S„ SSgPl 0©fl} 

HI 5 (a) «:Sx-r«ii<!;S:*:e<JCCp]i;t?*.5. 
±iS v-;^^J^2 K u 3 «ai;ir©M i s 
FET«:ffll»6nS4>©<h|BHi©4>©f *>J:<. m« 

[0157] $)rc> — )f|2{c«±iev-;^^i|j2*jJ:iyf K 
U-Y>^liS3©:W«!aiM-?-©:»^5«|SID'c4>-2.*^ St,> 
tcSitCort,>rfe.fcC>. Sfc. SI 9f « h>^;H*«g 

13 a. 1 3 b*i2o-c*€,^*>#^^c«fiR©tB^{co 
(.^xmmLtcAi. m. h >4^;Vp|il(i3 -otii-c* o-C 

0*>L.^cd«6, ±iBh>*;H^II$I^*s2o<D*i 
^{c«. ^Sepi 0«r^N^{cffi#J5:«jgtcr#Xg±W 

fijfcj&* ttiitic. Ml sm^mt^msiicmsm 1 0 ^ 
*6^t/i«i,> t/«*iffiiS/i{cgirjfe^rS48L/c«^«:, 
*^5fl^H©S»*ffl^fc • ««{b*EIS±-c3t^ft@K:^S 
SP10*?|E<-rSCi *5-c ^ S i c i ^ t§SlJ©W* ^ WT 

J:Of|->*;l/FSSMl 3 a. 1 3 b*iS i 02 J:»5!ft»)-e- 
©/IS^s-en-ene n mteJ;0'3 nm-C*-7-C> Bi"®^ 
HKl l*J*CX(ap|ligiJ^l 2*5/13 1 Onm©S i J® J: 
0^c4m*i5i. »|gfIJ|i(ifef*©S i 02 ^^L/c 

/13 «±ia?gttMi^*j 1 o©Js^-r«*^) 1 g n mxmts 

[0158] rXiC^ ^mmWC j:i>M I SM*^<*$IS 
©«)f'P«:-3(,»r. 02 o*#ML«t*5e)Siigf -6. ±iB 
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m(fcrj:^, rrj:t>iE>. ±ia02|IS6«?(|<LI^«cc K > 
USS I d i y- h MBEV fir t<ommt t >^ ixxf^tt 

±fasi6 ^c^-r I d -vgi^ttitiMrPi^cDfc;:^^';^^ 
*^iSWc*>a^r ^c^^mcyy ^ e e 

2 l^il^Ii^ 1 5 tiS^ 1 < xm^. i^^r>&m^ 

[ 0 1 5 9 ] s/c. ±iaif jgMilS 1 1 ^(ommi^. isi* 

^?ffiL/t:C^Aj:C^it^tC(*, C<7)t(|^^ClSDrMI SFE 

Ttsgl 2 0 tcjffli^lliSrTnT J: ^ (c VTOit VTLCD^raco 

Li^i^MVTm^^-^. cti^mmbxTf-u^m^i^^ 

SCD|©©/^Vl/Xl|Ii:S:3^E^3^®<•r-53CP>. ^-SCH^lSji^S 40 

fcmni:<DWs.^mt ^^±^ct xmm.r ^cti^x% 

[0160] ±Mm 2 0 ta: p§?*^f$SS 1 (D± 
tCffJ^Sn^n ^i-^^^jUM I S FET<DC?II*^L//c 
ti\ nS!(D*««:Sffil±{cfl$^3tiSp^i'>*;l.M so 



46 



[ 0 1 6 n ycCC. *^«^cr)M I SM¥««^fi(D$J 
ig^rffi^cot^r, 132 1 (a) - (f ) *#flgL/35r*s6 

C 0 1 6 2 ] ST. Si *JltS:«P/E>^c^^®i^S=Kl 
^®f{tS(cJ:«3. iP^SnmSS^cos i 02 ii^hU^m 

i ?&^6i^cC^^iteji^tt^ci^Lti]ajgtn:cD^^<$M2 5^Jg 

(b) mm) o '/Kdc^ mm'^^mwm2 

5^ffiaM^t-r^Ci^cfc«9. i¥$3 nm^JSoS i O 

2 3&>?,^c^||2 h>^oWg)mM2 6^?FMU/d^. 
«CVD?StCcfcO. CCD02 h>;^;l.$fe#J5i2 6(D±CC 
il^ 1 0 nm^ScDr^>'U:7r i 

3 0 ^mr&rh (mm ( c ) mm) . 

[0 16 3];j^CC. m^UCVDmirCj:^^ ^mi^BS 
0<D±(tCm^8nmmA(OS i 02i)^i^f3:htmm3 1 
^mf&Th mm (d) „ -e-Ur. «?!l;^t^CVD 

S^cJcO. (P) *K--:7-L/c«$3 0 0nmfIg 

^o^is^s im29^mm-rh (mm (e) #m) » 

[0 16 4] fj::^, it^tcJ:-Drti, JiieXficD^^m 
2 h JHtemM2 6 fe<J:c/*2g^*Ji3 0 ^m>Xmf&r 

hjim^mmiim l^j: 

[ 0 1 6 5 ] ^ Lr . mmitm^ i itcjitexii^c j: ^ 

^iur, (A s ) CD'Trt^aA^tfr.-Cga^^ 
a^k:v-;^«Ij|S2SC>'KU>f>Mi|S3«r?^^L/. -e<D± 
tc. mj^^ffiCCcfc ?) . /IS 8 0 0 n m^iSOA 1 M 

fl5^T6 (mm (f ) « 

[0 1 66] ftjj^e^tc. ±IB02 I (f ) tc^-rj:^ 
CC. ±iaill. ^2 h>^;l.)te)^^2 4, 2 6^ih>;^ 
)mm 13a. 1 3 b <b 0 . _bia*ii®ttt^^ftM 2 

5 \timmmm 1 2 i & . ^^g^^M 3 0 ^mmmm 1 

B^S iM2 9tiy- hmmstrj::^^ 

CO 1 67] Aj:4b\ ±iaiii h>^»'b*fc!tjg2 4. mz 
h^^^Mmmzd. :hj:ummm3 u*. s i 02 ig 

±im*mf^^m»m2 5^i>^tm<m^^ti 0-3 

Onmfiatc?f5^Lr*>a<. ab€>l^ti[5lli2 5iL.r 
1 %C^L*2S<*ja3 0 cfcO *>;^*i^?J<7^>^> 
1.;^x;^;^^--^^T^^^^3|s^fia|;5L«T^J^7rXS i c 
'f)^fbtj:h^mi^m^mfS,LXi>J:l\ ^cte. ±iE©:^X 

[0168] (mQmmm) y^cc. ^g^js^tcoc^ 
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r. S2 2ao*ll2 3 <a) ~ (d) ^#MbJ&7!)i6iJi 

[0 1 69} 112 2». ±^m8m^mt^*si^>xmi 9 
r9orii:5>jtcji^<DM I sfet^ibkot^smi s 
4>K:&af 5®ttia 1 9 ic^Lfc«)t*^ir-r-5M i s f 

ET (IBtSfflM I SFET) 'C*'5. ■?'©M^©FU-r 

3 te J; iyf V - 2 (ciS c ^SP^ti y- h ififiiit M 
17 a. 1 7b*^-rS®SCDMI SFET (jMJRfflM 10 
ISFET) *«f!SL-ri>.5. M«»iie)^(**Sl^»* 
ffii^tt©*®i$J:OSScSffliJlil 6 a, 1 6 b tC<J; otS 

i^mi-mtur. y-bwrnmn a. nbtLx 

J1S5~3 OnmgS©S i 02 li. {BiMl 6 a. 16 
btL.t:Sj02. S i 3 N4 afeSt.H*-€-CDjt-^a§*^6 
%Sfii^lSl/S3*!5 0~3 0 0 nmgK®Jgl>a:i'*i* 

ccDjz'itrmiRmM] sfet«> mmi^^'f:v-- 

i&ficm±iri>-rcifyK.-}^mttjii,m^i}^s>i>. #«:. si 
gK^sn^^jg^ffffl-rscif, tBftfflMi sfe 
Tfej:ufjit;?fflM I s F E T(om^^^^xfh^K>mm 

tmu I S F E T«, S8 {C^Wifet^Ji Or^lz/cJ; -5 
tClBtgfflM I S F E TtCMUr K U-Y >ffl'J©>t-:^JCfi[g 
lyrfcJ:i<>L. gb%K,>Vi-r\Aic'jmMmtl>x9j<hic 3o 
d:^K:ie^,fflM I SFET«:*torv-xfflij©>i-:^tc{a 

[0 1 7 0] */c. *5«fi«a|tca:S¥3l«:^g*. 

D R A MCD^ ^ -fe )V^m^-t htC 6 OSfiSfi® 

R*tH-r, -e-nte. *5^WcJ:S:F»|%ttDRAM 
ei£*t?!l©DRAM<hS'&:'3f=-^ffi#?raBiii|ii-r 
J:«3iSa©^aiy*!nJtlr*4. 

t s «. icUi ottf'^as©ia«w^j:t.» Ltt^&nOTcc* 

■5rttfiS#3n-5fc«). Sf3^©DRAM©J:^!5cy7 
fSi>. S/c. 2|i|65gWc*}l,»t«. Se*p!l©DRAMi 
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C»SCi-C. flfa-Cffi*-Cffi?«aS*©^»^DRA 
M?:l^-r S C i^Jt? t S i C» ^ *g)3lj©fij.'^.'&*-r ■5. 
[ 0 1 7 1 ] 7^m&m<DM I SM*««:igg©S!j 

^XgtC-DlJT, H2 3 (a) ~ <d) *#MU«c*i6 

[0172] :^mmm'Cit, ±mm8m^mictei,-)i>f^ 

2 1 (a) ~ (d) *-C©Xfi<!:PI«©X«*^fofc 

WT©x?i^tf^. 

[0173] ST. ii;«;©S3fe4s<J:i>*x.;, ^>i/JOfM^ 
ffli»r. HI h>^;Ui»HtlS2 4!!»6i^li3 1 *-e)!p 
e. rj: i,w.^m(D—%mmm^m* o , ^ssu i o ©>'^• ^ 
-->y*tf^ (ma (a) #is) , Mx.{icv 

DS(cJ:Ci. ^^1 Onm?iS©S i 02 

- - > y $ n/c^figp 1 0 (omm^mBM i e a . i 6 
h=s:mis.-r% mm (b) #m) , ^>ck:. m^im-^<o 
mmii^ic J: 9 . 5f > y s nfe^aau i o iws 
16 a. 16b t(,cmt>ti-ricmiiibxi^^—^<omm 

ft:S«l ©±KJit§ 1 0 nmS]K©S i 02 *:>6)5:a*S 

mm3 3^i^mhfc^^. m»cvD&ccj:») 

( P ) «: F-:7"b)t/13 3 0 0 n mfig©^ieSS i M 

2 9 =(:±mi>cimri> (inia ( c ) #m) . 
[0174]* 0-c . sasB 1 0 ©Mfflij©y- htmm 

3 3 RZf^m^B S i M2 9 *>6^c Sffl-^M©— g|5©^l|S 
^. m«jiS©Sifc*j J;o'x yxs^ffli^ri^ 

C©/^•3»-->^<3nfc1fi^M*'^;^^'<i:U 
r. (As) ?:W:t>aA-r.5C if a BH-^WtC 
V-XM«2&J/KU-r>Ml|l3*J^fiS0. 36(C. M 
^itmrnmitCJ: O . 8 O O n mSS©A 1 mifit^tji 
i> V -xmffi4 *J i If F U >«® 5 ^riajRWCC^fiSr 
S (1510 (d) #M> . 

[0175] &±<OXmicJ:-oX. 02 2tC^R-r«Ji* 
[0 176] 

[^Bg©5am] «±ijiBjL./i:a: 5 ic. mmm i ©^?§{c 

Bm^ -f >j r<D9!fmm.mt . -e©sffiij©ii>Aj: < i ^ 2 

*^sh>^jHtjS^w-rs*»©f«fiSofc©T. 
F>*;Hiji*:^iyt:fi?jasMiSii^giJ©ra-ceM?++ y 

mmbx, tSfR®s*3i*. m*©fcji!>©miE©ffi;?« 

<!:. iSl»«i®f4i. «g»-C^Il©te«©S^iLi. # 

5S^«^*fflLi. fiWH©x-^'«lt<i:t,^'5^?&JiS 

[0177] m^2(Dmm(>Cj:tHt. "JT^ 

jas»±»©Kjii*e»riii<r#. J: or. iis«*^a 
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[0178] 3 ©^HJtc 2 0©S?jS^i^ 

[0179] if^S4®^B^«:J:*x«. B.m=¥^ 'Jr!(f 
*^7t;;5^KJ«:fiS+ + T ffi«SPk:«# 0 S $ ^ * 'J lo 

[0 180] iS5t?315. 6SJ>'7©^BJ«:«J:tll*. 

MsattSi:^«sjiiiiS!©i6i±3»m*si«cci6»-r 
[0181] rt*ii8©^BjK:j:n«. sijjt=^=i' yrtt 20 
XT z-^m^m < -r c i r . i|i3it«j«s®«tts^«(f^© 

[0182] m^mQRZJfl 0©»W«:J:n«. 

oa:g|^pJtfeI51S[©Sist>-r ^t,» 7 5 y A E E PROM 

mfiCtifi-ClfZ, 30 
[0183] iS^Ii 1 1 ~ 1 4 ©^HJtc itiK. IBiSnJ 

t6jjciffa©aa%^««:i9:^u. $>^i,mTi-uirmm. 

If ©i£;»c^ll ^> c i *5-c* -s. 
[0184] tt^3s 1 5 ©^H^«: + T 

BfK8B«:{iA/tifalt.fflM I S F E T©ffiiW (X«MffliJ 

f>n/cjitK[«M I S F ETCCJ:^) . mmW^ 

mmmm^(^mLtc&m^^'')r^m^^mmLr, m 40 
ssRo'fi$H4©@«{)-c]i5c>^ * v-kji'^mmr -s c <t 

[0185] til^ 1 6<Dmm(Cj:tiit. *ast*j£iiH* 

^Jt^tt© D R A * -fe;!. i t-C if^. C i *s 
■ct> •;7U-;.j^*a(i('F©;FS^bivHS^© 

[0186] itslt^ 1 7 ~ 2 5 ©^BJ(C itlif. 



itia^ps - 3 1 9 6 0 

50 

[0 1 8 7 ] iS*:52 6. 2 7. 2 8 ©:^ffitCj:nW, 
^^a^nitsrai. 2. 4©f6BJK:>Ptlt.-r'5#«*^i^g 

[0188] fS*]12 9~3 1 ©SrffitCititf. 

[0189] 2(D:m('Cj:tii£. tf«©«*ii 

[0190] fS*]13 3©:^(cj:*i«. tJfihv^v^i' 

[0191] m-^ms 43?.«3 5©:;^ffi6Cj:n«. -eti 
-e4a±fef**^9, 1 0©^B^lc>ffjSLfc7 5s.5-'*E 
E P R OM«rffJsS-r ■£> C i*s-C^ -5. 

[0192] m^ms 6©5?gs«:j:n«. 1 5© 
mMicMi&-rh^mmm> d r a -t y •^}\^^f&i&r 

[0193] m^m^ 7©:^rStcJ:n«. WC»»iHie«r 
^:g«:Ji5^-r s c i 5. 

[0194] m^mZ 8X»3 9©:*rffi(Cj:n«> 
[0195] 0X»4 1 ©*ffi{Cj;*a{i. ^« 

h > ju^js* wr 4B*i»fiR-r *s)e©^flis«sifij± 

T-SCi-e^ !^4CifciSh>4<.y>i''*?ft>-S-5©tCjSl/ 

[0196] gt*^4 2©:)^{cj:*a«> ^Sh>*-»i' 

■oX. ¥»«^S©«)g3;^ h©{SjlE?:0SCi*s-C# 
^. 

[0 1 9 7 ] l»5}^^4 3. 4 4©:)3-SCCj;n«. -r X 

m 1 ] lll|life«^W:e^«>iH^#^g©»rffillSO'«^ 
T^f- yty ^ ;Ux JU^-©:»?iJ^7K-r ST* S. 

[02 ] ^ lSli5S«JC«R^,i(i^tt^S©mStciERt>'m 
©SE* EdJJD L/ fcli^©^-?j}< 7" > + X © 

[isi 3 ] 1^ 1 ^mK.^.i>^mwmst^isf.-)i>i^mtm. 
[^4] s«©4^(*«a{cfcwsietsmit©#ttK:i* 

^ftat I t iil-SBEnftlSEEV a ©M«6*-> 5 a U— > a 
> L /c^^ i -e ©m^-^f^ > 5> + ;bx * Jl/^l?-©^?!?© 

[la 5 ] 19 1 iii&^(c{jg^M 1 s F E T^rnvrnmaom 
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[06] mzmmmicm^Mi sFET^mimsios 

[08] ll3ltifeMiC»S¥«^^g©»i®0-C*6. 

[09] »4||Jfi^{c^S^^*Sia©S{3glSK:*jW 

[010] m4mmmicmi>mmwmm<om^mtj:m& lo 

*S^-rBr®0Riyfffi»M«l*g!©«l3i*sm 1 . m2 ©JS^ 
lCfcWSS^;i<f->J^-t.;l/j.:*.;U=^f-<D^flj4^-r0-C 

[012] m4mmm<Di&mmmm<Dmmf)m2(Dm'^ 

m^^T^ > + ^I'X 4-- ;i'^^-©:53'7lT*in't 0-c$> -S. 

[0 1 3 ] ^5 mkmic^^mmwms<Dm:^mfimm. 20 
[014] m6mimicmi>^mims(ommmv$> 

[015] »7||]SSt«jK:(^5*«(*Sia©S*M)&:«ji 
**-r»TM0SCJfffiKig«J|8©«Ji7&i^ 1 . »2©JS^ 

[016] m7mmm<o&mmMm>mmifim i ©is^ 30 
[017] m7m&m<Di&mmmmomikifim2<m^ 

[018] m7||J6fi»IfC#*^{i^«:J|gCC*JltS^i 
[019] ll8lDSit^k:ji^Si|ig|ftilg©»iffi0-c* 

[02 0 ] m8mmmic%i>mmi^i^&ias»i> ku-/ 4o 
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>mm \ dty- hmiiv « <i;©Mi^*^-ri^0-c*> 
s. 

[02 1] m8mmmicm?>mmi^i^s<Dmmxmias 

[02 2] ll9||j&{nj{C^%^^^ilS©irM0-t?$> 

So 

[02 3] m9mimicm^^mi^i^s.<Dmmxmi>cis 

[02 4] ^©^^(C§BtSStlA:ii£^$^S©«llllg^ 

[02 5] se*©4i$R{cfa«3*i/c¥^<*j^g©mT-!j< 
7=- > + ju X 4^ ^v^^- *^-r 0t? * s . 

[??-^©l5i?g] 
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